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U.S. House of Representatives, 
Subcommittee on Research and Science Education, 

Committee on Science, Space, and Technology, 

Washington, D.C. 
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U.S. HOUSE OF REPRESENTATIVES 
COMMITTEE ON SCIENCE. SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 


HEARING CHARTER 

The Kelatiomhip Between Business and Research Universities: Collaborations Fueling 
American Innovation and Job Creation 

Wednesday, August 1, 2012 
10:00 a.m. - 12:00 p.m. 

2318 Rayburn House Office Building 


1. Purpose 

On Wednesday, August 1, 2012, the Committee on Science, Space, and Technology 
Subcommittee on Research and Science Education will hold a hearing to examine jxutnershijK 
and collaborations between industry and research universities, as a follow-up to the June 27, 
2012 hearing. The Role of Research Universities in Securing America 's Future Prosperity: 
Challenges and Expectations. The hearing will provide an opportunity to explore the necessary 
relationships between industry and research universities. It will examine the challenges and 
of^rtunities they &ce in fueling the research necessary for American economic prosperity and 
ensuring that universities ate adequately preparing the future workforce to meet the needs of 
industry. 

2. Witnenes 

Mr. William D. Green, Executive Chairman, Accenture, Boston, Massachusetts 

Dr. Rrqr O. Johnson, Senior Vice President and Chief Technology Officer, Locldieed Martin 
Corporation, Bethesda, Maryland 

Dr. John S. Hickman, Director, Global University Relations and Life Sciences, Deere and 
Company, Moline, Eiinois 

Dr. Lou Graziano, Director, UniversiDr R&D Strategy, Sustainable Technologies & Innovation 
Sourcing, The Dow Chemical Company, Spring House, Pennsylvania 

Ms. Jilda Diehl Garton, Vice President for Research and General Manager, Georgia Tech 
Research Corporation, Georgia Institute of Technology, Atlanta, Georgia 

3. Overview 

• U.S. businesses and industry have moved away from conducting fundamental, or basic, 
scientific research and development in-house. This shift has led to a greater reliance on the 
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Nation’s research universities for this research and to provide the backbone for the science, 
technology, engineering and mathematics workforce essential for U.S. prosperity. 

• Today, coilabotations between industry and universities take a number of diverse forms and 
exist for a number of reasons, including conducting basic research, transferring this research 
into applied technolt^es, and growing and supporting a qualified workforce. 

• On June 14, 2012, the National Academies released Research Universities and the Future of 
America, a report detailing ten recommendations for key stakeholders to ensure U.S. research 
univssities maintain their ca]»bilities and grow their strengths. Included as part of these 
reconunendations was the need to strengthen partnerships between businesses and academia. 

4. Bacl^rouiid 

On June 27, 2012, the Subcommittee on Research and Science Education held a hearing to 
examine the challenges &ced by the Nation’s research universities. As the ISO^ anniversaiy of 
the Morrill Act was celebrated across the country, the hearing provided Members of the 
Subcommittee an opjxntunity to reflect on the important role U.S. research universities play in 
educating the science, technology, engineering and mathematics woricforce essential for U.S. 
pro^rity and to review the National Academies report. Research Universities and the Future of 
America. These universities not only contribute to fte academic researchers who work to move 
basic scientific research forward but also those who comprise die STEM related workfmce in die 
country. At the hearing, witnesses and Members discussed the challenges facing these 
universities, including restricted budgets, rising costs, over-regulation or regulatory burden, and 
global competition. Today’s hearing brings additional stakeholders to the table to discuss the 
recommendations as they relate to industry and how they affect the future of U.S. research 
universities. 

The National Academies’ Committee on Research Universities recontirmed that a gap exists in 
industry research needs. Industry is shifting away from conducting its own transformational and 
translational research and development (R&D), that research which couples fundamental 
scientific breakthroughs with technological innovation, and is turning to relationships with 
academic institutions for this R&D support. 

Corporate practices for the funding and performance of basic research have 
shifted. Financial pressures have led to die disappearance of large industrial 
laboratories in many industries and, therefore, to new strategies for obtaining the 
productive knowledge that allows for the innovation and development of new 
prtxsesses and products. Industry funding and performance of b^ic research has 
recently been wildly erratic, but over the long term, essentially flat. Meanwhile 
university-performed research and industry-funded university research have 
grown. Corporate funding for basic research has increased on campuses creating 
both new opportimities for research and commercialization and challenges such as 
the management of conflict of interest' 


' Reseerch Universities and Ihe Fubae of America, National Academies Press, 2012, p.94-95. 
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In order to sustain U.S. growth in these areas, industry and academia are finding mote ways to 
partner in both transformational and translational R&D. The Nation’s research universities woik 
to sustain the science, technology, engineering and madiematics woddbrce essentia] for U.S. 
prosperity. These universities produce not only the academic researchers who work to move 
trasic scientific research forward but also those trained to transition from basic to applied 
technologies and the overall STEM-related workforce for the coimtry. 

Research universities play a critical role in our Nation’s R&D enterprise. In 2009, academic 
institutions performed over half (S3 percent) of the Nation's total basic research, a percent that . 
has risen steadily in recent decades. ^ 

According to the 2012 NSF Science and Engineering Indicators: 

• In 2010, four percent of the U.S. workforce (about S.S million people) woriced in 
occupations classified as science and engineering (S&E). This is an increase fiom the 
five million S&E workers in 2003. 

o l.SS million individuals were employed in engineering occupations in 2010, an 
increase fiom 1.49 million engineers employed in 2004; 
o Nearly 629,000 individuals were employed as life and physical scientists in 2010, an 
increase fiom the 549,000 life and physical scientists employed in 2004; 
o 3.11 million individuals were employed as computer specialists in 201 0, an increase 
from the 2.81 million computer specialists employed in 2004; and 
o Nearly 1.9 million individuals were employed as technical workers in 2010, an 
increase fiom the 1.5 million technical workers employed in 2004. 

• In 2008, just over 33,000 S&E doctorates were awarded by U.S. academic institutions, 
approximately 26 percent more than in 1997. The number of employed S&E doctorate 
holders rose fiom 517,000 in 1997 to 648,000 in 2008, an increase of 25 percent 

• Expenditures for research performed in academic institutions have almost doubled in the 
decade, rising fiom $30 billion in 2000 to almost $55 billion in 2009 in current dollars. 

• The amount of R&D performed by business rose fiom nearly $192 billion in 2000 to 
nearly $267 billion in 2008, an increase of 39 percent in current dollars. ^ 

Industry-academic relationships may include si^iport for students and a future workforce, 
collaborations on basic fundamental questions, or coordination transitioning an idea or 
technology fiom the laboratory. These partnerships are motivated by the objectives and 
restrictions of both the industry and university involved. The University-Industry Demonstration 
Partnership (UIDP), convened by die Nationd Academies, evaluated the different types of 
partnerships that occur between industry and universities and categorized the relationships into 
several areas: student-oriented engagement; involvement with researchers; access to resources; 
involvement with centers of expertise and schools; or economic development. According to 

^ Science md E/^ineering ImBcators 2012. Natioiial Scioice Board. Ailmgton VA: National Science Foundation 
(NSB 12-01). 2012. littD://www.n5f.eov/statistita/aeind 1 2/slart.litni. p.4-4. 

’ Ibid, p.8-78, 80-86, 104, 78, 102, and 100 
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UIDP, "Partnerships within these categories can be strategic, to some degree, and where there is 
a particularly deep relationship between parties, participation across all categtwies may occur 
concuirently.”* 

Research Universities and the Future of America 

The ability of the United States to remain a world leader in science and technology relies greatly 
on the strength and success of our universities. In 2009, Representatives Ralph TUI and Bart 
Gordon and Senators Lamar Alexander and Barbara Mikul^ requested the National Academies 
work to produce a report identifying the top ten actions needed to lx; taken in order to maintain 
die excellence of U.S. research and doctor^ education. The request expressed ctxicem diat 
America’s research universities were “at risk” and asked the National Academies to assess the 
iliture of research universities by asking what Congress, the federal government, state 
governments, research universities and others can do to ensure future success of diese 
institutions, which now face an array of challenges, from unstable revenue streams and 
antiquated policies and practices to increasing competition fiom universities abroad. In 
response, the National ^search Council convened a committee of leaders fiom academia, 
industry, government and national labs to draft the report which oudines various findings and 
recommends ten specific actions.^ 

The repent identifies a set of specific challenges: 

• Federal funding for university research has been unstable and, in teal terms, 
declining at a time when other countries have increased funding for research and 
development (R&D). 

• State funding for higher education, already eroding in real terms for more than 
two decades, has been cut further during the recent recession. 

• Business and industry have largely dismantled the large corporate research 
laboratories that drove American industrial leadership in the 20"' century (e.g.. 

Bell Labs), but have not yet fiilly partnered with research universities to fill the 
gap at a time when the new knowledge and ideas emerging fiom university 
research are needed by society more than ever. 

• Research universities must improve management, productivity, and cost 
efficiency in both administration and academics. 

« Young faculty have insufficient opportunities to launch academic careers and 
research pro^ams. 


‘ Ptmmrddp Continaim: UnderstamBng i Devekgring the Pathways fa- Beneficial Umversity-Industiy 
pj^agemenL University-lndustiy Demonstration Partnetahip. 

httP://8ite5.iiationalacademies.ora/xpe(lio/groims/Dga3itt/documents/webiiaite/pga 069334.Ddf . p. 7 
^Reseach Universities and the Future cf America. National Academies Press. 2012, p.l92. 
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• There has been an underinvestment in campus infiastructure, particularly in 
cybeiinfiastructure that could lead to long-term increases in productivity, cost- 
effectiveness, and innovation in research, education, and administration, 

• The cost of sponsored research is not fully covered by those who procure it, 
which mewis that universities have to cross-subsidize sponsored research from 
other sources. 

• A burdensome accumulation of federal and state regulatory and reporting 
requirements increases costs and sometimes challenges academic freedom and 
integrity. 

• Doctoral and postdoctoral preparation could be enhanced by shortraiing time-to- 
depee, raising completion rates, and enhancing programs' effectiveness in 
providing training for highly productive careers. 

• Demographic change in the U.S. population necessitates strategies for increasing 
the success of female and underrepresented minority students. 

• Institutions abroad are increasingly competing for international students, 
researchers, and scholars. ‘ 

According to the Report, America’s research universities have emerged as a major national asset 
in light of the Nation’s economic goals among other things. The Report lists ten specific acticnis 
that should be taken to secure the future for these universities, several of which relate to industry 
and its role. Of particular note is the recommendation that specifically encourages the 
relationship between industry and universities (Recommendation 3); the recommendations tiiat 
require industry engagement for implementation (Recommendations 8 and 9); and the 
recommendations that may affect the way industry conducts its business (Recommendations 4 
and 10). 

All ten of tite recommendations are designed to accomplish the following three broad goals: 

• Revitalize the partnership. The first four actions will strengthen the partnership 
among universities, federal and state governments, philanthropy, and tiie business 
community in order to revitalize university research and speed its translation into 
innovative products and services. 

• Strengthen institutions. The next three actions will streamline and improve the 
productivity of research operations within universities. 

• Build talent. The final three actions will ensure that America’s pipeline of future 
talent in science, engineering, and other research areas remains creative and vital. 


Ibid, p.4-5. 
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leveraging the abilities of all of its citizens and attracting the best students and 
scholars from around the world. ^ 

The ten specific actions recommended to achieve the above goals are: 

1 . Within the Ivoader fiamework of U.S. innovation and R&O strategies, the federal 
government should adopt stable and effective policies, practices, and funding for university- 
performed R&D and gr^uate education so that the nation will have a stream of new 
knowledge and educated people to power our future, helping us meet national goals and 
ensure prosperity and security. 

• The federal government should work to review and modify burdensmne and inefficient 
policies and practices governing university research and graduate education. 

• As the economy improves over the next ten years, the federal government should invest 
in basic research and graduate education sufficient to produce the new knowledge and 
educated citizens the Nation needs to reach hs goals. 

• In the President’s annual budget request, OMB and OSTP should develop and present a 
federal science and technology budget that addresses priorities for sustaining a world- 
class U.S. science and technology enterprise. ' 

2. Provide greater autonomy for public research universities so that these institutions may 
leverage local and regional strengths to compete strategically and respond with agility to new 
opportunities. At the same time, restore state apprx^riations for higher education, including 
9 ^uate education and research, to levels that allow public research universities to operate at 
world-class levels. 

• State governments should provide their jniblic research universities with sufficient 
autonomy and agility to navigate an extended period with limited state support 

• As state budgets recover £tom the current recession, states should work to restore and 
maintain per-student firnding for higher education. 

• Federal programs designed to stimulate innovation and workforce development at the 
state level should be accompanied by incentives to stimulate and sustain state support for 
their public universities. ’ 

3. Strengthen the business role in the research partnership, facilitating the transfer of 
knowledge, ideas, and technology to society, and accelerate “time-to-innovation” in order to 
achieve our national goals. 

• The federal government should continue to fund and expand research support 
mechanisms that promote collaboration and iimovation 

• The federal government should make the R&D tax credit pemuinent and implement new 
tax policies that iixsentivize business to develop partnerships with universities. 

• The relationship between business and higher education should become more peer-to- 
peer in nature. 


Ibid.p.4. 
Ibid. p.7. 
Ibid. p.9. 
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• Businesses and universities should work closely togedier to develop new graduate degree 
programs that address ^tegic workforce gaps for science-based employers. 

• Collaboration among national laboratories, the business community, and universities 
should be encouraged. 

• Universities should improve management of intellectual property to improve technology 
transfer. 

4. Increase university cost-effectiveness and productivity in order to provide a greater return on 
investment for taxpayers, philanthropists, corporations, foundations, and other research 
sponsors. 

• Hie Nation’s research uruversities should set and achieve bold goals in cost containment, 
efficiency, and productivity in business operations and academic programs. Universities 
should strive to limit the cost escalation of ail ongoing activities — academic and 
auxiliary. 

• University associations should develop and make available more powerful and strategic 
tools for financial management and cost accounting. 

• Working together with key stakeholders, rmiversities should intensify efforts to educate 
key audiences about the unique character of U.S. research universities and their 
importance to state, regional, and national goals. ' ' 

5. Create a Strategic Investment fyogram that funds initiatives at research universities critical to 
advancing education and research in areas of key national priority. 

• The federal government should create a new Strategic Investment Program to suj^xnt 
initiatives that advance education and research at tiie Nation’s research universities. 

• Universities should compete for funding under these initiatives, bringing in partners that 
will support projects by providing requited matching funds. 

6. The federal government and other research sponsors should strive to cover the full costs of 
research projects and other activities they procure fiom research universities in a consistent 
and transparent maimer. 

• The federal government and other research sponsors should strive to support the fiill cost 
of research so that it is no longer necessary to subsidize sponsored grants by drawing on 
resources intended to support other university missions. Both sponsored research policies 
and cost-recovery negotiations should be developed and applied in a consistent fashion 
across all federal agencies and academic institutions. 

7. Reduce or elimiiute regulations that increase administrative costs, impede research 
productivity, and deflect creative energy without substantially improving the research 
environment 

• Federal policymakers and regulators (0MB, Congress, agencies) and their state 
counterparts shouid review the costs and benefits of federal and state regulations. 


"’ibid. p.ll. 
" Ibid. p.l2. 
'^Ibid. p.l3. 
’’Ibid. p.l5. 
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eliminating those that are redundant, inefTective, inappropriately aj^lied to the higher 
education sector, or that impose costs that outweigh the benefits to society. 

• The federal government should make regulations and reporting requirements mtne 
consistent across federal agencies. 

8. Improve the capacity of graduate programs to attract talented students by addressing issues 
such as attrition rates, time-to-degree, funding, and alignment with both student career 
opportunities and national interests. 

• Research universities should restructure doctoral education to enhance pathways for 
talented undergraduates. 

• Research universities and federal agencies should ensure that they improve education 
across the full spectrum of research university graduate programs. 

• The federal government should significantly increase its support for graduate education 
through balanced programs of fellowships, traineeships, and research assistantships 
provided by all science agencies that depend upon individuals with advanced training. 

• Employers that hire master’s and doctorate level graduates should engage more deeply in 
research university programs by providing advice on needed curriculum and utilizing 
tools like internships and student projects. 

9. Secure for the United States the full benefits of education for all Americans, including 
women and underrepresented minorities, in science, mathematics, engineering, and 
technology. 

• Research universities should engage in efforts to improve education for all students at all 
levels in the United States. 

• Research universities should assist efforts to improve the education and preparation of 
those who teach science, technology, engineering, and mathematics (STEM) subjects in 
grades K-12 and strive to improve undergraduate education. 

• All stakeholders (federal government states, local school districts, industry, philanthropy, 
universities) should take urgent, sustained, and intensive action to increase fte 
participation and success of women and underrepresented minorities across all academic 
and professional disciplines. 

10. Ensure that the United States will continue to beneSt strongly from the participation of 
international students and scholars in our research enterprise. 

• Federal agencies should ensure that visa processing for international students and 
scholars who wish to study or conduct research in the United States is as efficient and 
effective as possible, consistent with homeland security considerations. 

■ To ensure that a high proportion of non-U.S. doctmal researchers remain in the country, 
the federal government should streamliiK the {accesses for these researchers to obtain 
{termanent residency or U.S. citizenship. 

• The federal government should proactively recruit international students and scholars. 


“Ibid. p.l5. 
“Ibid. p.l6. 
“Ibid. p.l*. 
“Ibid. p.l9. 
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Chairman Brooks. The Subcommittee on Research and Science 
Education will come to order. 

Mr. Lipinski, the Ranking Member, is not yet here but we are 
going to go ahead and proceed without him inasmuch as we do 
have two other Members of the minority party present. When Mr. 
Lipinski does arrive, then if we have already passed the point at 
which he makes his opening statement, we will give him the oppor- 
tunity to do so. If we haven’t reached that point, well, then he will 
make his opening statement in the normal course of events. 

Good morning, everyone. Welcome to today’s hearing entitled 
“The Relationship Between Business and Research Universities: 
Collaborations Fueling American Innovation and Job Creation. The 
purpose of this hearing is to examine partnerships and collabora- 
tions between industry and research universities. 

In front of you are packets containing the written testimony, bi- 
ography, and truths-in-testimony disclosures for today’s witnesses. 

I now recognize myself for five minutes for an opening statement. 

We are pleased to welcome this distinguished panel of witnesses 
to examine partnerships and collaborations between industry and 
research universities. I look forward to working with my fellow 
Members of this Subcommittee to learn more about these impor- 
tant relationships. 

The fundamental basic research taking place at U.S. research 
universities is essential to the future prosperity of our Nation. Col- 
laboration between business and academia helps fuel research nec- 
essary for American innovation and helps prepare a workforce that 
meets the needs of industry. Both are critical components to future 
economic prosperity and job growth. 

As we discussed in a previous Subcommittee hearing in June, the 
National Academies report entitled “Research Universities and the 
Future of America: Ten Breakthrough Actions Vital to Our Nation’s 
Prosperity and Security,” asserts that “business and industry have 
largely dismantled the large corporate research laboratories that 
drove American industrial leadership in the 20th century, such as 
Bell Labs, but have not yet fully partnered with research univer- 
sities to fill the gap at a time when the new knowledge and ideas 
emerging from university research are needed by society more than 
ever.” This report asserts an important role for industry to play in 
maintaining the strength of the Nation’s research universities. The 
report also asserts that “business is the channel through which 
basic ideas developed in research universities reach the market- 
place.” 

The report recommends that America strengthen businesses’ role 
in research partnerships, reform graduate education, and reduce 
regulatory burden for U.S. research universities as part of its 10 
stated actions to support the future of United States research uni- 
versities. Today, we will hear from witnesses representing industry 
and academia and learn more about what these collaborations hold 
for the stakeholders and students, how they take shape and evolve, 
and if and how they can continue to be strengthened. 

I look forward to learning more from our witnesses, and how this 
Subcommittee and Congress can institute policies which help rath- 
er than hinder industry and research universities. 
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Thank you again to our witnesses for taking the time to be with 
us today. 

And the Chair now recognizes Mr. Lipinski from the great State 
of Illinois for an opening statement. 

[The prepared statement of Mr. Brooks follows:] 

Prepared Statement of Chairman Mo Brooks 

Good morning. We are pleased to welcome this distinguished panel of witnesses 
to examine partnerships and collaborations between industry and research univer- 
sities. I look forward to working with my fellow Members of this Subcommittee to 
learn more about these important relationships. 

The fundamental basic research taking place at U.S. research universities is es- 
sential to the future prosperity of our Nation. Collaboration between business and 
academia helps fuel research necessary for American innovation and helps prepare 
a workforce that meets the needs of industry. Both are critical components to future 
economic prosperity and job growth. 

As we discussed in a previous Subcommittee hearing in June, the National Acad- 
emies report, Research Universities and the Future of America: Ten Breakthrough 
Actions Vital to Our Nation’s Prosperity and Security, asserts that “business and in- 
dustry have largely dismantled the large corporate research laboratories that drove 
American industrial leadership in the 20th century, such as Bell Labs, but have not 
yet fully partnered with research universities to fill the gap at a time when the new 
knowledge and ideas emerging from university research are needed by society more 
than ever.” The report asserts an important role for industry to play in maintaining 
the strength of the Nation’s research universities. The report also asserts that “busi- 
ness is the channel through which basic ideas developed in research universities 
reach the marketplace.” 

The report recommends that America strengthen businesses’ role in research part- 
nerships, reform graduate education, and reduce regulatory burden for U.S. re- 
search universities as part of its ten stated actions to support the future of U.S. re- 
search universities. Today we will hear from witnesses representing industry and 
academia and learn more about what these collaborations hold for the stakeholders 
and students, how they take shape and evolve, and if and how they can continue 
to be strengthened. 

I look forward to learning more from our witnesses, and how this Subcommittee 
and Congress can institute policies which help rather than hinder industry and re- 
search universities. Thank you again to our witnesses for taking the time to be here 
with us today. 

Mr. Lipinski. I thank you, Chairman Brooks. Thank you for hold- 
ing this hearing. And thank you, witnesses, for being here this 
morning. 

I would like to give a special thanks to Dr. Graziano for being 
here today after agreeing to testify just three days ago and to 
Chairman Brooks and his staff for their flexibility in adding Dr. 
Graziano as a witness. 

I could not have selected a more apt hearing title myself. Nor- 
man Augustine, the former CEO of Lockheed Martin, likes to de- 
scribe scientific research as the engine of a thought-based economy. 
To paraphrase him further, if your plane is too heavy to fly, you 
don’t toss out the engine. I couldn’t agree more, which is why even 
in these tight budget times I continue to believe that we must sus- 
tain our investments in scientific research, which means sustaining 
our investments in our world-class research universities. 

But it takes more than just the engine to fly a plane. It takes 
a system of components working together. In this case, the path 
from the lab bench to innovation and job creation depends on a 
complicated network of private companies, scientists, universities, 
venture capitalists, startups, and entrepreneurs. And today, as the 
most important question that we are facing is where are the jobs 
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going to come from in America today and in the future, I think in- 
novation is the key. It is something I have focused on since even 
before the recession started, since I have been on this committee 
for the past 7-1/2 years is we need to promote innovation in this 
country, and we have great research universities, national labs, 
fantastic research, the best in world, going on. We need to do a bet- 
ter job of turning that research into innovation and into jobs. 

At the June 27 hearing that the Subcommittee held, we heard 
from several university leaders representing a diverse set of re- 
search universities about the nature of their partnerships with in- 
dustry and their efforts to promote entrepreneurship on their own 
campuses. At a July 16 field hearing in Chicago, we heard from re- 
search faculty and experienced entrepreneurs how the NSF Innova- 
tion Corps Program is helping to drive entrepreneurship and com- 
mercialization of university research. 

I am pleased that today we get to hear about some of the same 
issues from the perspective of business leaders whose companies 
actively partner with research universities, as well as the head of 
a research corporation at a major research institute. 

One of the topics I would like to explore further is the role of the 
federal science agencies such as the National Science Foundation 
in facilitating and contributing to university-industry partnerships 
and to hear from witnesses about what is working well and where 
we can make improvements. The Federal Government can use 
many mechanisms to promote collaboration between the business 
and university communities. These include tax incentives such as 
R&D tax credit, direct support for university-based research cen- 
ters that require or encourage industry partners, or convening uni- 
versity and industry stakeholders around areas of shared interest. 
These also include programs such as NSF is Innovation Corps, an 
education program which helps federally funded research innova- 
tions transition from the university lab into a profitable company. 

While limited partnerships around easily definable milestones 
are valuable and should continue, our ultimate goal is to promote 
the creation of innovation ecosystems within which universities, 
businesses, research institutes, and other stakeholders build and 
sustain long-term and mutually beneficial collaborations. 

In the last hearing, university leaders talked about the need to 
move more collaboration closer to this kind of peer-to-peer relation- 
ship. I would be interested in hearing the perspective of today’s 
panel on that issue. 

Finally, I would like to hear from our witnesses their thoughts 
on STEM education, and in particular how their companies can 
better partner with universities to ensure that they are producing 
graduates with the skills, including the soft skills, that meet the 
needs of today’s industries. 

I think the data on the supply and demand for STEM workers 
is variable enough that is difficult to generalize across all sectors 
of our economy or all levels of education. But as leaders from large 
companies with significant STEM workforce needs, you are well po- 
sitioned to help us understand current and future demand in your 
respective industries. 

Once again, I thank all of the witnesses for being here this morn- 
ing and I look forward to your testimony. Thank you. 
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[The prepared statement of Mr. Lipinski follows:] 

Prepared Statement of Ranking Member Daniel Lipinski 

Thank you Chairman Brooks for holding this hearing, and thank you to the wit- 
nesses for being here this morning. And I’d like to give a special thanks to Dr. 
Graziano for being here today after a^eeing to testify just three days ago, and to 
Chairman Brooks and his staff for their flexibility in adding Dr. Graziano as a wit- 
ness. 

I could not have selected a more apt hearing title myself. Norm Augustine, the 
former CEO of Lockheed Martin, likes to describe scientific research as the “engine 
of a thought-based economy.” To paraphrase him further, if your plane is too heavy 
to fly, you don’t toss out the engine. I couldn’t agree more, which is why even in 
these tight budget times I continue to believe that we must sustain our investments 
in scientific research, which means sustaining our investments in our world-class 
research universities. 

But it takes more than just the engine to fly a plane, it takes a system of compo- 
nents working together. In this case, the path from the lab bench to innovation and 
job creation depends on a complicated network of private companies, scientists, uni- 
versities, venture capitalists, startups, and entrepreneurs. 

At the June 27 hearing we heard from several university leaders representing a 
diverse set of research universities about the nature of their partnerships with in- 
dustry and their efforts to promote entrepreneurship on their own campuses. At a 
July 16 field hearing in Chicago we heard from research faculty and experienced 
entrepreneurs how the NSF Innovation Corps program is helping to drive entrepre- 
neurship and commercialization of university research. 

I am pleased that today we get to hear about some of the same issues from the 
perspective of business leaders whose companies actively partner with research uni- 
versities, as well as the head of a research corporation at a major research institute. 

One of the topics I’d like to explore further is the role of federal science agencies 
such as the National Science Foundation in facilitating and contributing to univer- 
sity-industry partnerships, and to hear from witnesses about what’s working well 
and where we can make improvements. The federal government can use many 
mechanisms to promote collaboration between the business and university commu- 
nities. These include tax incentives such as the R&D teix credit, direct support for 
university-based research centers that require or encourage industry partners, or 
convening university and industry stakeholders around areas of shared interest. 
These also include programs such as NSF’s Innovation Corps, an education program 
which helps federally funded research innovations transition from the university lab 
into a profitable company. While limited partnerships around easily definable mile- 
stones are valuable and should continue, our ultimate goal is to promote the cre- 
ation of innovation ecosystems within which universities, businesses, research insti- 
tutes, and other stakeholders build and sustain long-term and mutually beneficial 
collaborations. In the last hearing, university leaders talked about the need to move 
more collaboration closer to this kind of peer-to-peer relationship. I’d be interested 
to hear the perspectives of today’s panel on that issue. 

Finally, I’d like to hear from our witnesses their thoughts on STEM education, 
and in particular how their companies can better partner with universities to ensure 
that they are producing graduates with the skills, including the soft skills, that 
meet the needs of today’s industries. I think the data on the supply and demand 
for STEM workers is variable enough that it is difficult to generalize across all sec- 
tors of our economy, or all levels of education. But as leaders from large companies 
with significant STEM workforce needs, you are well positioned to help us under- 
stand current and future demand in your respective industries. 

Once again, I thank all of the witnesses for being here this morning and I look 
forward to your testimony. 

Chairman Brooks. Thank you, Mr. Lipinski. 

If there are other Members who wish to submit additional open- 
ing statements, your statements will be added to the record at this 
point. 

Chairman Brooks. At this time, I would like to introduce our 
witness panel for today’s hearing. Our first witness will be Mr. Wil- 
liam D. Green, Executive Chairman for Accenture. In addition to 
chairing the Board of Directors, Mr. Green works closely with the 
leadership team on Accenture’s long-time — excuse me — long-term 
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business strategy. He has served on Accenture’s Board of Directors 
since its inception in 2001. From September 2004 through Decem- 
ber 2010, Mr. Green served as Accenture’s Chief Executive Officer. 
He assumed the additional role of Chairman in 2006. Thank you, 
Mr. Green. 

Our second witness is Dr. Ray O. Johnson, Senior Vice President 
and Chief Technology Officer for Lockheed Martin Corporation. As 
an officer of the corporation and a member of the Executive leader- 
ship team. Dr. Johnson guides Lockheed Martin’s technology vision 
and provides corporate leadership in the strategic areas of tech- 
nology and engineering. Dr. Johnson currently chairs the United 
States Council on Competitiveness, Technology Leadership, and 
Strategic Initiative. 

Our third witness is Dr. John S. Hickman, who is the Director 
of Global University Relations and Life Sciences for Deere and 
Company. The Global University Relations group is developing and 
sustaining a global network of university relationships to support 
Deere and Company’s strategic business objectives. Prior to joining 
John Deere, Dr. Hickman worked as a faculty member at Kansas 
State University specializing in soil management and environ- 
mental quality. 

Our fourth witness is Dr. Louis Graziano, Director of University 
Research and Development Strategy for Sustainable Technologies 
and Innovation Sourcing for the Dow Chemical Company. In 1981, 
Dr. Graziano joined with Rohm and Haas Company in Philadel- 
phia, Pennsylvania, and held research management positions in ad- 
hesives, biocides, and codings. In 2005, he took a leadership role in 
external technology building collaborations and partnerships with 
universities, federal agencies, and industry partners. Dr. Graziano 
continued in that role when Rohm and Haas was acquired by the 
Dow Chemical Company in 2009. 

Our final witness, who happens to — I have just discovered — come 
from my hometown is Ms. Jilda Diehl Garton, Vice President for 
Research and General Manager of the Georgia Tech Research Cor- 
poration for the Georgia Institute of Technology. Georgia Institute 
of Technology is a comprehensive university which reported over 
$655 million in research expenditures for fiscal year 2011. Ms. 
Garton is responsible for the financial and business affairs of Geor- 
gia Tech Research Corporation, including technology transfer and 
research contracting. Ms. Garton joined Georgia Institute of Tech- 
nology in 1998. 

As our witnesses should know, spoken testimony is limited to 
five minutes each, after which the Members of the Committee will 
have five minutes each to ask questions. 

I now recognize our first witness, Mr. William Dr. Green. And 
Mr. Green, thank you for being here, and you are recognized for 
five minutes. 

STATEMENT OF MR. WILLIAM D. GREEN, 
EXECUTIVE CHAIRMAN, ACCENTURE 

Mr. Green. Thank you and good morning. Chairman Brooks, 
Ranking Member Lipinski, and the entire Subcommittee, for the 
opportunity to testify before you today on a subject that I am ex- 
tremely passionate about. 
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I am the Executive Chairman of Accenture. I previously served 
as its CEO. I have been with Accenture for 34 years starting di- 
rectly out of college. I also recently had the honor of serving as a 
member of the Committee on the National Research Universities of 
National Research Council. 

I am testifying today in my capacity of the Chairman of the 
Board of Accenture to discuss the relationship between business 
and our national research universities, which is critical to the fu- 
ture prosperity and security of our Nation. I will also discuss my 
own experience at Accenture and I will draw upon the work of the 
Committee on Research Universities that I believe is so profoundly 
important. 

Accenture is a global management consulting and technology 
services company with over 250,000 employees serving clients in 
120 countries. We are proud that more than 37,000 of those em- 
ployees are based here in the United States, and last year, we 
hired more than 5,000 people in the United States, many of whom 
came to us directly from college campuses. 

Representative Hultgren knows about our investment and talent 
in human capital since he recently visited our training facility out- 
side of Chicago. Each year, we send 25,000 employees to train at 
this particular facility. In fiscal year 2011 we spent close to $50 
million on that training. Congressman Lipinski, I am sure, knows 
about our work with city colleges in Chicago and the Skills for 
Chicagoland’s Future that we are involved in a great deal. 

Accenture has traditionally been one of the top college campus 
recruiters in the United States, hiring people with undergraduate 
and advanced degrees, and we thank Georgia Tech for their con- 
tributions to our company as well. 

Global competitiveness is the key CEO issue, and having the tal- 
ent to compete is what keeps CEOs up at night. The companies 
and the countries with the best talent win. I think we have learned 
that in the last few years. To sustain our standards of living — to 
lead, to ignite our economic growth engines — it is about talent, re- 
search, and innovation. It is that simple. 

Our national research universities are our secret weapons. They 
are a national asset we have invested in for decades. Every coun- 
try — and I have traveled to 40 or so countries in the last year or 
so — every country wants to build the capability we have. And we 
need to be gone when they get there. And gone means by investing 
and leveraging our research universities to fuel an economic renais- 
sance that we have — the likes of which we have never seen before 
and taking full advantage of this incredibly precious asset. 

We found a shortage of talent in this country, especially with 
people with background in the STEM areas. At the same time, 
there is very little recognition of the vast power and potential at 
our fingertips within these institutions across government, across 
society, and unfortunately, across business. And it is time that we 
seize that opportunity, particularly business. 

The National Academy report provides a compelling review of the 
strengths and challenges of our research universities, the opportu- 
nities they confront moving forward. It also recommends 10 steps 
that state and Federal Government, universities, and businesses 
can take to strengthen our country’s university research. 
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There were three really broad goals in there. First, strengthening 
the partnerships among universities, federal, state governments, 
philanthropy, and business. Second, improving the productivity and 
administrative operations in research and education within the 
universities, how they operate themselves, how do we get more 
value for money? And finally, ensuring that America’s pipeline of 
future STEM talent remains creative and vital, leveraging the 
abilities of all its citizens and attracting the best students and 
scholars from around the world. 

There were four major recommendations in there that very much 
focused on business, accelerating strategic partnerships and more 
collaboration to reduce the time to innovation. Reforming and cre- 
ating new graduate degree programs were business helps shape the 
outcome we want not for the jobs of today but for the jobs of tomor- 
row. Focusing on the STEM pathways and diversity to get a bigger 
percentage of our people engag:ed in these exciting disciplines. And 
lastly, focusing on the international students and scholars, the peo- 
ple we train that are some of the world’s best that we can allow 
them to be here and contribute to our economy. 

People with graduate degrees drive research and development in 
profound ways. The Commission on Pathways through Graduate 
School and Into Careers, on which I also served, has incredible, you 
know, direction on improving the role and the collaboration be- 
tween business and our research universities broadly. 

I would just talk for a minute about Accenture’s university part- 
nerships. At Accenture we collaborate with major research initia- 
tives in a variety 

Mr. Brooks. Excuse me, Mr. Green, we are about a minute over 
on your 5-minute allotment. If you could please wrap up, we would 
appreciate it. We do have your full testimony in writing as a part 
of our record. 

Mr. Green. I shall do that right now. 

Mr. Brooks. Thank you. 

Mr. Green. Accenture is a company that lives by talent, 5,000 
people hired in the United States. The best people that are in the 
best companies are the ones that win, and we have invested hun- 
dreds of millions of dollars in the research infrastructure. And 
what we need to do as a company and with other companies is to 
do more to make a difference, to harvest the unique asset that we 
have. 

Thank you. Chairman. 

[The prepared statement of Mr. Green follows:] 
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Good morning, and thank you Chairman Brooks, Ranking Member Lipinski and 
the entire subcommittee for the opportunity to testify before you today on a subject I am 
extremely passionate about. 

My name is William Green, and I am the Executive Chairman of Accenture. I 
previously served as Chief Executive Officer from September 2004 to December 2010. 1 
have been with Accenture for more than 34 years, and during my tenure as CEO, our 
global employee population doubled. 

I also recently had the honor of serving as a Member of the Committee on 
Research Universities of the National Research Council. 

I am testifying today in my capacity as Chairman of the Board of Accenture to 
discuss the relationship between business and our national research universities, which 
is critical to the future prosperity and security of our nation. In addition to discussing this 
issue with you based on my own experience at Accenture, I will draw upon the work of 
the Committee on Research Universities, which is detailed in its report. Research 
Urtiversihes and the Future of America: Ten Breakthrough Actions Vital to Our Nation’s 
Prosperity and Security. 

Accenture is a global management consulting and technology senrices company 
witfi over 250,000 employees senring clients in more than 120 countries. We are proud 
that more than 37,000 of those employees are based here in the United States, and last 
year, we hired more than 5,000 people in the U.S., many of whom came to us direct^ 
ftem college campuses. 
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Accenture has haditionally been one of the top coltege canipus recruiters in ttie 
United States, hiring peopie with undergraduate and advanced degrees. 

Accenture's business is heiping companies and organizations improve their 
performance and competitiveness . We serve most of the giobai ForUine 500 
companies, and I am priviieged to see firsthand how criticai skills, knowledge, 
technology and innovation are as the essential differentiators in competitiveness, h^h 
quality jobs and rising standards of living. 

Global competitiveness is the key CEO issue, and having the talent to compete 
Is what keeps CEOs up at night. The companies - and the countries - with the best 
talent win. 

To sustain and enhance our standards of living ~ to lead, and to ignite our 
economic engines to win - it is about talent, research, and innovation. 

Our national research universities are our secret weapons. They are a national 
asset we have invested in for decades. In fact, last year, I traveled to more than 40 
countries. Every country wants to build national assets like we have, and they will. We 
must aggressively leverage this national asset to fuel our economic renaissance. Our 
universities are underutilized and underieveraged. We have a strength here we must 
utilize. 


We have a profound shortage of talent especially people with a background in 
science, technology, engineering and mathematics - the STEM disciplines that are so 
critically important today. We have little recognition of the vast power and potential at 
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our fingertips with these institutions, across government, society, and business. It is 
time to seize this opportunity! 

National Academy of Sciences Report 

The NAS report - Research Universities and the Future of America - provides a 
compelling review of the strengths and challenges of our research universittes and the 
opportunities and threats they confront as they move forward. 

It also recommends 10 strategic steps that the federal government, state 
governments, universities and business can take to strengthen our country's universify 
research. The recommendations are designed to accomplish three broad goals: 

(i) strengthen the partnership among universities, federal and state 
governments, philanthropy and business in order to revitalize university 
research and speed its translation into innovative products and services; 

(ii) improve the productivity of administrative operations, research and education 
within universities; and 

(Hi) ensure that America’s pipeline of future talent in science, engineering and 
other research areas remains creative and vital, leveraging the abilities of all 
of Its citizens and attracting the best students and scholars ftom around the 
world. 

Several of those recommendations focus on the need to develop new, enhanced 
partnerships between universities and business to prepare the next generation of talent, 
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build an innovation-driven economy, ignite our economic engines, and create new jobs 
with rising wages and standards of living. 

Some highlights of the recommendations include: 

#3 Accelerate Sbategic Partnerships with business cnllaboratlon on research 

• improve time to innovation 

• Create an ‘outcomes multiplier' 

• Leverage assets and funding 

# 8 Reform/Create new Graduate Degree programs. Business involvement to: 

• Define Business Human Capital needs 

• Shape curriculums to fill skill gaps 

• Prepare for ‘jobs of the future' 

• Create more ‘inspiration’ of career potential 

• Improve attrition rates 

#9 STEM Pathways and Diversity 

• Help instihitions improve outcomes 
#1 0 International Students and Scholars 


advocacy for attracting and keeping them 
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PathwHivs Through Graduate School and Into Careers 

Peopte with graduate degrees drive research and development whidi fuels U.S 
innovation and job creation. The Commission on Pathways Virough Graduate School 
and Into Careers, on whksh I senred, utg^ increased attention to the issue of preparing 
graduate students for the broad array of careers available in ttie 21 st century. 

Among other things, the report specifically recommends enhancing professional 
development and training opportunities for graduate students, and increasing 
collaboration between higher education and business/indusby. 

I urge business leaders, as well as policymakers, to maintain investments in our 
graduate education system, so that invesbnents are aligned with talent development to 
address key state and nabonal needs and priorities. 

Tralnlrw the Next Generation of Btrelness Leaders 

The NAS report found that businesses and universities should work closely 
together to develop talent. Again, telent is the great differentiator in the 21 “ century. 
Firms with the best talent win. Nations with the best Ment lead. Our research 
universities have an excellent track record in turning out the talented individuals who 
have driven innovation over the last 50 years, by building the country's academic bendi 
strength and supplying U.S. industry with the best, brightest and mrst innovative 
people. However, we must do more. 

Experiments with graduate education, such as the professional science masters 
(PSM) program, have shown that deeper collaboration between graduate prc^rams and 
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employers are able to address both the career aspirations of students and the strategic 
workforce needs for science-based employers. 

As the report urges, employers — businesses, government agencies and non- 
profits - that hire masters and doctorate level graduates should more deeply engage 
wWi the programs being developed by research universities. They should provide 
internships, student projects, advice on curriculum design and real-time information on 
employment opportunittes. 

Businesses should seize opportunities to incent'ivize early stage research 
collaboration with universities. Over the last several decades, industry has largely 
dismantled the large corporate research laboratories that drove American industrial 
leadership in the 20th century (e.g., Beil Labs), but it has not yet fully partnered witti 
research universities to fill the gap. Nor has it adequately partnered with university 
programs to help produce the advanced graduates that industry needs. 

Let me take Just a minute to discuss some of Accenture's partnerships with 
universities, which have proven to be highly rewarding. 

Accenture’s University Partnerships 

At Accenture, we collaborate on major research initiaUves in a varied of ways. 
For example, through the Acxenture Institute for High Performance, we've teamed with 
research institutions on the performance of American companies in the global economy, 
the implications of new information technologies on business and how to address the 
U.S. talent gap. These collaborative programs help us bring the best new thinking into 
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our research, forecasting and technology, which we can apply to our own business and 
to finding solutions to mission-critical problems for U.S. business. 

The Institute has also conducted research with individual faculty to create 
specific deliverables such as tools for use in capability development, articles, data 
analysis and presentations at Accenture workshops. We have teamed on specific client 
engagements, including hiring Acuity to serve as subject matter experts, and we have 
hired Interns from graduate programs to participate in ongoing research projects at the 
Institute. 

The Institute maintains an extensive network of relationships with individual 
Acuity and research centers as a result of ite publications. It provides peer reviewers in 
numerous academic publications and participates in professional societies and 
meetings, such as the Academy of Management, the Strategic Management Society, 
the Marketing Sciences Institute, the International Consortium for Executive 
Development Research and the Institute of Electrical and Electronics Engineers (IEEE). 
In addition, the Institute maintains a small number of close working relationships with 
faculty who serve as Institute Fellows. 

Over the past five years, Accenture has had relationships with faculty and 
research centers at Harvard, Massachusetts Institute of Technology (MIT), Wharton, 
Carnegie Mellon, the University of Chicago, and the University of Virginia, among 
others. 

At MIT, we have a joint research venfore in the area of analytics to solve complex 
problems. At Harvard University, we are currently participating in a joint research and 
writing project on CEOs' perspectives on global talent management. At Babson 
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College, we are working on analytics strategy, which has led to the publication of two 
best-selling books and the fonnatlon of a new Analytics Business at Accenture. 

In the area of cyber security, a popular topic with govemntents and the business 
(remmunify, Accenture funded and collaborates with the Intemationai Cybersecurity 
Center at George Mason University. 

Accenture has also had a relationship that has lasted more than 10 years with 
the Software Engineering Institute (SEI) at Carnegie Mellon University. SEI is a 
Federally Funded Research & Development Center (FFRDC) that was estebllshed In 
1984. Its focus is on software engineering-based improvements. 

Developed by SEI, the Capability Maturity Model Integration for Development, 
CMM-DEV, in particular, is one of the most used quality models in the world and is the 
de facto standard for software development Improvement. Accenture was one of SEI's 
earliest business partners and began implementing its models with clients in the mid- 
1990s. 


Today, our partnership with SEI continues. A number of Accenture employees 
are certified appraisers and instructors, our business teams provide some client 
consulting related to implementation of SEI products, and we have also used the 
standards and mcxfels created by SEI for our own corporate benefit. Accenture is one 
of the largest users of ttie standards in the world, and we currently apply them to our 
largest delivery centers. 


Mr. Chairman, as you know, our nation faces many business and economic 
challenges. Successfully meeting those challenges requires us to have a laser focus on 



27 


repurposing and leveraging our unique educational assets and research engines. Much 
of our past economic success and improved standard of living in the U.S. can be 
attributed to collaboratton between government and our research universities. 

By deepening and enhancing that collaboration, and aligning our businesses 
closely with them, we can ignite our next economic renaissance, creating innovation- 
driven, globally-competitive companies and jobs with rising wages that support 
improved standards of living. 

Thank you for this opportunity to address the subcommittee on these issues so 
critical to our nation and our future. 
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Chairman Brooks. Thank you for hearing with our time limita- 
tions. 

At this point, the Chair will recognize our second witness, Dr. 
Ray O. Johnson, for five minutes. 

Dr. Johnson, thank you for sharing your insight with us today. 

STATEMENT OF DR. RAY O. JOHNSON, 

SENIOR VICE PRESIDENT AND 
CHIEF TECHNOLOGY OFFICER, 

LOCKHEED MARTIN CORPORATION 

Dr. Johnson. Thank you, Mr. Chairman. Good morning. 

Chairman Brooks, Ranking Member Lipinski, distinguished 
Members of the Committee, I thank you for this opportunity to par- 
ticipate in today’s hearing. On behalf of the 62,000 engineers, sci- 
entists, and IT professionals at Lockheed Martin and the greater 
population of 120,000 employees, we appreciate this opportunity to 
discuss the relationship between business and academia. With your 
permission, I will submit a prepared statement for the record and 
now offer a brief summary. Thank you, sir. 

As Senior Vice President and Chief Technology Officer at Lock- 
heed Martin, I guide the Corporation’s technology vision and pro- 
vide corporate leadership in the strategic areas of technology and 
engineering across a portfolio of more than 4,000 programs. I am 
extremely proud of the work of my colleagues and our university 
partners. 

University collaboration is an inherent part of our company’s in- 
novative culture. We proactively develop and maintain relation- 
ships with universities and academic institutions globally. Our goal 
is to facilitate, encourage, and enable utilization of university re- 
search and the resultant insertion of the university technology in 
our programs and products. For 2012, we plan to make research 
and development contributions to universities of approximately $20 
million. 

While we invest in a wide variety of technical domains, we are 
increasingly concentrating our efforts in fewer, larger partnerships 
with universities in strategic areas such as nanotechnology, ad- 
vanced materials, and cybersecurity. Some of our relationships 
span literally decades. Others are more recent. What you will see 
throughout is our pursuit of game-changing innovations, not inven- 
tions, not evolutionary improvements. We work with universities 
because their inventions become the basis for our innovations. They 
help us reach critical milestones in the delivery of affordable solu- 
tions to our customers. 

Our collaboration with universities extends beyond research and 
development to talent acquisition. Lockheed Martin is a large em- 
ployer of entry-level talent, recruiting close to 1,800 full-time intern 
and co-op students annually. Over 75 percent of our skill needs are 
for technical talent. To meet those needs, we have established rela- 
tionships of mutual benefit with over 100 U.S. colleges and univer- 
sities. We develop relationships with faculty, staff, and student or- 
ganizations throughout — through activities such as curriculum de- 
velopment, classroom presentations, advisory board participations, 
and scholarships. We seek partnerships with institutions known for 
academic excellence, diversity, and research expertise. These 
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schools also are often the top universities where we sponsor re- 
search. 

For all the benefits the university collaboration provides, Lock- 
heed Martin, like many companies in the present economic reality, 
is aggressively reducing costs. This reality is putting increased 
pressure on research funding. Sponsored research generally ad- 
vances knowledge within a domain in the form of research results, 
papers, and presentations. The positive financial implications of 
this work often occur over time horizons that stretch far beyond 
immediate sales forecasts. Sometimes, university research is nec- 
essarily reduced when weighed against more critical expenses that 
have more near-term impact. 

There is also a perception that university research agreements 
are exceptionally difficult to negotiate, specifically with regard to 
intellectual property or IP rights. Generally, we are able to nego- 
tiate the rights we need while still allowing the university the free- 
dom to pursue its own activities. However, we have noticed an in- 
creased reluctance from universities to grant IP rights to certain 
research sponsors. 

Despite these challenges, industry, including Lockheed Martin, 
has and will continue to play an important role in the future of 
university research. Businesses will continue to make investments 
as they look to diversity into new markets and domains. 

The National Academy of Sciences report that we are discussing 
today offers several important recommendations to help overcome 
the existing challenges and enable even greater collaboration. 
There are three recommendations that we consider among the top 
priorities. They are recommendation one, concerning the adoption 
by the Federal Government of stable and effective polices, prac- 
tices, and funding for university-performed research and develop- 
ment; recommendation three on the strengthening of the business 
role and the research partnership facilitating the transfer of knowl- 
edge, ideas, and technology to society; and recommendation nine on 
securing the full benefits of education for all Americans in science, 
technology, engineering, and math. 

Important is the federal reestablishment of the research and de- 
velopment tax credit, preferably a permanent and enhanced R&D 
credit when research is performed in the United States, the highly 
skilled scientists and engineers along with the institutions are 
maintained and strengthened. However, other countries have intro- 
duced strong incentive specifically directed toward research con- 
ducted within their borders. 

In our opinion, these three recommendations would provide some 
of the most significant impacts as — and they are attainable. Having 
consistent policy would provide a stable backdrop for research. Pro- 
viding for a permanent research and development tax credit would 
enable companies to make investments in U.S. universities driving 
wealth and job creation through innovation. Helping students real- 
ize their full potential through science, technology, engineering, 
and math education would guarantee our Nation the next genera- 
tion of researchers that we so desperately need. 

In closing, I want to reiterate my appreciation for the oppor- 
tunity to join you here today. The Committee is addressing ex- 
tremely important issues that not only impact American busi- 
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nesses, but they also have the potential to benefit every person in 
our country as innovation benefits us all. 

Thank you. 

[The prepared statement of Dr. Johnson follows:] 
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2318 Rayburn House Office Buiiding 


Chairman Brooks, Ranking Member Lipinski, and Members of this SubcommittM: 

Thank you for the opportunity to participate in today's hearing. On behalf of the 62,000 
engineers, scientists, and IT professionals at Lockheed Martin prindpally engaged in foe 
research, d^ign, development manufacture, Integration, and sustainment of advanced 
technology systems, products and services, and foe greater population of 120,000 employees, 
we appreciate this opportunity to discuss foe relationship between business and academia. 

My name is Dr. Ray O. Johnson, and I am foe Senior Vice President and Chief Technology 
Officer at Lockheed Martin. As an Officer of foe Corporation and a member of foe executive 
leadership team, I guide the Corporation’s technology vision and provide corporate leadership in 
foe strategic areas of technology and engineering across a portfolio of more than 4,000 
programs. 

This year, Lockheed Martin celebrates its Centennial anniversary - a one-hundred year legacy 
of discovery, invention, and innovation that have had a lasting impact on our society... from 
man's first attempts at flight... to systems for controlling foe world's air traffic... to our earliest 
exploration of space. 

Against that backdrop, it is fitting to discuss foe tremendous value of foe collaboration between 
busings and universities. These relationships lead to foe development of new innovations that 
have a profound impact on our lives and create jobs in this country. 

To begin, I would like to share how Lockheed Martin approaches our relationships wifo 
universities. 

We proactively develop and maintain relationships wifo universities and academic institutions 
globally to facilitate, encourage, and enable utilization of university research and the resultant 
insertion of university technology in Lockheed Martin programs and products. For 2012, we plan 
to make research and development contributions to universities of afforoximately $20 million. 
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While we invest in a wide variety of technical domains, we are increasingly concentrating our 
efforts in fewer, larger partnerships with universities focusing on the strategic areas of Energy, 
Nanotechnology and Advanced Materials, Logistics and Sustainment, Cyber Security, and 
Healttieate. 

University collaboration is an inherent part of our Company’s innovative culture. Some of our 
relationships literally span decades, as is the case of the University of Maryland. In 1944, one of 
our Company's founders, Glenn L. Martin made a gift of $1 .7 million to the University with the 
funds targeted for aeronautical sciences. A second gift, totaling $800,000, followed ttie next 
year. These gifts helped the University construct engineering facilities and provide foil-time 
instruction in aeronautical sciences. In tact, one of our heritage companies, the Glenn L. Martin 
Company, hired the Universi^s first master’s level graduate in aeronauflcal sciences, Mr. Dale 
Scott. 

Over the years, the relationship with the University of Maryland has only intensified. We have 
hired ttiousands of Maryland graduates, and many Lockheed Martin executives have served on 
the school’s Boards, including our former, current and incoming chief executive officers. I 
currently serve on the Board of Visitors for the Clark School of Engineering. Our inv^tments 
have helped the school expand its resources; as you walk around the campus, you will see the 
Lockheed Martin name on several buildings, labs, and rooms. 

We entered into a new chapter of our relationship in 2010 with the signing of a strategic 
agreement that provides the framework for current and future cooperation. The agreement has 
three target areas. They are the establishment of Centers of Collaboration, the joint pursuit of 
business opportunities, and enhanced research and development. Our Initial commitment is $1 
million per year for three years. The focus for much of our work is on cyber security, logistics 
and sustainment, and energy. 

In addition, we are vrorking with nearly two-dozen other U.S. institutions on a number of 
initiatives, ranging from complex systems and software to energy and sustainability. 

One of the areas of greatest university investment for Lockheed Martin is nanotechnology. 

Since 2CX}7, we have strategically Invested in the research, development, and manutacturfng of 
next generaiion advanced materials and nanotechnology solutions. Through these initiatives, 
we are advancing the 21st century materials revolution. 

As part of ttiese efforts, we entered into a multi-year, multi-million dollar partnership with Rice 
University in 2008, focused on nanotechnology research. Throi^h this partnership, we created 
the Lockheed Martin Advanced Nanotechmrtogy Center of Excellence at Rice Universify, 
otherwise known as LANCER. We are working together today to leverage the science behind 
nanotechnology in order to produce materials that are more capable, more affordable, and 
easier to manufacture than ever before. 
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Our efforts through LANCER are concentrated on materials and composites that can have 
significant benefits for people, systems, vehicles, and aerospace platforms. Based on the 
success of thfo work over the past five years, we are currently in the process of expanding 
LANCER to a consortium with other instihitions to faciiitate regional economic deveiopmentfrom 
a broader base of both pubiic and private cooperative inv^tments. 

This work is part of a much larger set of Lockheed Martin-led nanotechnology initiatives that 
have enabled us to develop carbon nano-reinforced polymer materials that are being applied, 
for example, on the Juno spacecraft. In addition, we are in the beginning stipes of establishing 
an industry-led, multi-sector Carbon Nanostructures Consortium. This Consortium is part of a 
broader effort, the Materials Genome Initiative, announced by the White House as an ambiUous 
challenge to double foe speed and cut foe cost of discovering and deploying new advanced 
mat«ials in foe U.S. to revive and revolutionize American manufocforing. 

With an investment of $5 million over five years, in 2009, Lockheed Martin became a Susfoining 
Member of the MIT Energy Initiative, which has an ambitious goal of transforming how foe 
nation produces and consumes energy. The Initiative supports a portfolio of diverse, high- 
impact energy research projects. We direct a majority of foe investment to targeted research in 
the areas of alternative energy, energy storage and distribution, as well as energy efficiency and 
management. 

t would also like to discuss Orion - a program that this Subcommittee knows well. Lockheed 
Martin is proud to be a partner with NASA. The Orion program has a planned goal of committing 
$18 million for historically African American colleges or universities and minority institutions, 
depending on program budget allocations. Lockheed Martin is also partnered with foe University 
of Texas-EI Paso, foe nation's largest Hispanic sennng university. Students there have 
performed design and analysis of some crew module structures and mechanisms, and they 
have also designed and manufactured test fixtures. 

This work is exciting for Lockheed Martin and for the students. It inspires these students to 
consider science and engineering careers. It is interesting to note that in the first week following 
foe Orion award In August 2006, Lockheed Martin and our major teammates opened 1,300 job 
requisitions for related positions. We received 33,000 responses from qualified indivkiuals, a 
large percerrtage of foem new college graduates. 

The aftxementioned are just a few examples of our work with universities; you will see a 
consistent foeme throughout. We are looking for game-changing inventions, not evolutionary 
improvements, r^ich we can develop into revolutionary innovation. We work with universities 
because their inventions become foe basis for our innovations; they help us reach critical 
milestones in foe delivery of affordable solutions to our customers. 


3 



34 


By working with universities, we increase our ability to be innovative by partnering with some of 
the nation's most renowned thinkers: many perspectives that are different ttian our own. 
Diversity is crucial to innovatton, a diverse working group breeds diverse thinking, which is a 
critical component of invention and Innovation. 

To begin the research selectton process, we share our corporate strategic technology Interests 
with the universities. Based on these strat^ic interests, the universities bring their research 
ideas forward. Then Lockheed Martin technical teams meet with the university researchers to 
select the most promising proposals for funding. This expert-to-expert collaboration leads to 
research partnerships, which are the most effective way of turning inventions into innovations. 

Our collaboration with universities extends beyond research and development to tatent 
acquisition and workforce development 

Lockheed Martin is a large employer of entry-level talent, recruiting close to 1 ,800 ftiH-Ume, 
intern, and co-op students annually. Over 75% of our skill needs are for technical talent. The 
skills most in demand are computer science, systems engineering, and electrical, rximputer, 
mechanical, and aerospace engineering. 

To meet those needs, we develop relationships with faculty, staff, and student organizations 
through activities such as curriculum development, classroom presentations, advisory board 
participation, sponsorship of senior design competitions, support of student projects and 
activities, scholarships, and financial support. Through these activities, we have established 
relationships of mutual benefit with over 100 U.S. colleges and universities. We seek 
partnership^ with institutions known for academic excellence, diversity, and research expertise. 
Additionally, these schools are often the top universities where we sponsor research. 

In ternis of curriculum tailoring, we support over 100 advisory boards at universities nationwide. 
Some examples include our work at UCLA on mechanical and aerospace engineering, at 
Purdue University on cyber security, and at Texas A&M University on electrical engineering. 

In addition, we have supported academic sabbaticals and teaching partnerships with several 
universities, such as the University of Colorado, Drexel University, and Villanova University, 

We also maintain a volunteer staff of technical university liaisons. These senior Lockheed Martin 
technical ejqperfo tend to be university alumni that have a passion for maintaining stiong ties 
between Lockheed Martin and their alma mater. 

For all of the benefits that university collaboration provides in terms of research and talent, 
Lockheed Martin, like many companies in the present economic reality, is aggressively redudng 
costs. This reality is putting increased pressure on research funding. 
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Sponsor^ resean^ generally advances knowledge within a domain In the form of research 
results, papers, and presentations. The positive financial implications of this work often occur 
over time horizons that stretch far beyond immediate sales forecasts. Sometimes, university 
r^earch is necessarily reduced when weighed against more critical expenses that have more 
near-iemri impact. 

There is also a perception that University Research Agreements are exceptionally difficult to 
negotiate, specMcally with regard to Intellectual Property, or IP, rights. Generally, we are able to 
negotiate the rights we need while sUII allowng each university the freedom to pursue its 
actlviUes. However, we have noticed an increasing reluctance from universities to grant IP rights 
to research sponsors. As companies across the United States reduce foeir research 
investments, universities are seeking other sources of income to cxxni^nsate, and some 
universities appear to regard IP as a source of future licensing revenue or the foundation for 
spinning off potential start-up companies. Consequently, in rare occasions, we are not able to 
come to agreement over the rights that we need to make the financial investment in a given 
area of research. For some companies, though, this growing IP struggle may have the 
unintended consequence of reducing corporate appetites for collaborative research, thus 
stranding high-potential ideas. 

Despite the aforementioned challenges, industry has and will continue to play an important role 
in the fufore of university research. Businesses will continue to make investments as they look 
to diversify into new markets and domains. University research provides fundamental sr^ntMic 
and technological knowledge that underlie breakihroughs - the inventions. Businesses will likely 
continue to grow both their talent pools through targeted talent acquisition and their knowledge 
and capabilities through strategic, sponsored research. Research is fundamental to innovation, 
economic development and maintaining national security. 

The National Academies report titled ‘Research Universities and the Future of America’ off ers 
several important recommendations to help overcome the existing challenges and enable even 
greater collaboration among business and universities. We would like to address the three 
recommendations that we consider among the top priorities. 

Recommendation #1 . We strongly endorse the adoption by the federal government of steble 
and effective policies, practices, and funding for university-performed R&D and graduate 
education. Innovation can be a fragile process, and budget constraints and uncertainties can 
cause significant delays, sometimes derailmerits, and the loss of technical talent. By having a 
secure financial backdrop, researchers can focus on their research, and we continue to produce 
ttie science, technology, engineering, and math, or STEM, graduates that are vital to our 
economic security. 

Recommendation #3. We strongly endorse the need to strengthen ttie business role in the 
research partnership, fadlitating the transfer of knowledge, ideas, and technology to society and 
accelerating the “time-to-innovation’ in order to achieve our national goals. 
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Especially important is the federal re-establishment of the research and development tax credit, 
preferably a permanent and enhanced R&D Credit. The United-States has long led the world in 
science and technology by nearly any measure, from the disproporttonate number of Nobel 
Prizes awarded to scientists working domesticaliy to the preeminence of American military 
hardware. This leadership generates high-skill, high-vrage jobs, both for those who perform the 
research and those who manufacbire the products derived from the research and development. 
When R&D is peffixmed in the U.S;, the highly skilled scientists and engineers along with the 
institutions, including universities that train and develop this workforce, are maintained and 
strengttiened. However, other countries have introduced even sfronger incentives oroufright 
subsidies speciflcaily directed toward R&D activity within their borders. 

As the Committee is aware, the current credit expired, along with other business tax extenders, 
at the end of 201 1 . The uncertainty and unpredictability that result from the temporary status of 
the R&D Credit in the United States further dampens its effectiveness as an Inducement to 
engage in long-term R&D projects. The lapse or extinguishment of this tax credit could have a 
chilling impact on research investments at the university level. 

Recommendation #9. We strongly support securing for the United States the ftjll benefits of 
education of all Americans, including women and underrepresented minorities, in science, 
technology, engineering, and math. My own childhood experiences emphasize for me the 
importance of this recommendaUon. 

For example, as a teenager, I enjoyed putting together kits that contained all of the components 
for a piece of electronics. The projects were very satisfying to me, because I was able to build 
my own dock or television. 

Those projects increased my love of science and mathematics - so much so that I went on to 
earn a Ph.D. in electrical engineering. As with students today, these hands-on activities helped 
me move from the theoretical side of technology, taught in the dassroom, to the practical side, 
learned by doing. 

On a personal level, my hope is that children across the country - especially those from 
underrepresented groups - are exposed to science, technology, engineering, and math, and 
that they are excited by what they can achieve with a STEM education. 

On a professional level, there is generally an increasing competition among employers for 
skilled technical U.S. talent. As I mentioned earlier, Lockheed Martin is one of the largest 
employers of entry-level technical talent in the U.S. We need to ensure the development of the 
next generation of engineers, computer scientists, researchers, and technologists. However, 
demand for this expertise exceeds the supply by 2.5 to 1 . 1 have a growing concern that 
countries that produce a greater number of STEM graduates will challenge the United States' 
competitiveness. Part of how you address concerns about competitiveness is to make sure we 
are developing a workforce that is simply the best 
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As I indicated earlier, the report has many impor^nt recommendations, in our opinion, the three 
that I discussed wouid provide some of the most significant impacts and they ate attainabie. 
Having consistent policies would provide a stable backdrop for r^arch. Providing for a 
permanent R&D tax credit would enable companies to make investments in U.S. univetstUes, 
driving wealth and job creation through innovation. Helping students realize their potential 
through science, technology, engineering, and math education would guarantee our nation the 
next generation of researchers that we so desperately need. 

In closing, I want to reiterate my appreciation for the opportunity to Join you today. The 
Committee is addressing extremely important issues that not only impact American business, 
but they also have the potenta'al to benefit every person in our country, as Innovation benefits us 
all. 
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Chairman Brooks. Thank you, Dr. Johnson. 

The Chair now recognizes our third witness, Dr. John S. Hick- 
man. 

Dr. Hickman, five minutes. 

STATEMENT OF DR. JOHN S. HICKMAN, DIRECTOR, 
GLOBAL UNIVERSITY RELATIONS AND 
LIFE SCIENCES, DEERE AND COMPANY 

Dr. Hickman. Good morning and thank you. 

I am the Director of Global University Relations and Life 
Sciences at Deere & Company, and I am pleased to have this op- 
portunity to share our perspectives on collaborations with research 
universities and how that impacts both people and innovation at 
Deere. 

Deere & Company is a leading global manufacturer of agricul- 
tural, construction, forestry, turf care equipment. Our strategic di- 
rection reflects on the very important role that innovation is going 
to play in addressing two important challenges for the world — how 
to feed a population growing in size and affluence and, at the same 
time, develop the infrastructure required to support massive urban- 
ization. 

Regarding innovation, we are seeing the rise of smart machines, 
equipment that is monitored and directed by computers, global po- 
sitioning systems, sensors, and actuators to ensure safer and more 
efficient operation. Simultaneously, we see an increase in frugal in- 
novation or value innovation that is very important to our com- 
pany. Frugal engineering requires a very intensive focus on the 
customer so you precisely deliver the features that they need at a 
price the customers can afford to pay. 

Now, no one company has all the resources to develop, maintain, 
support the innovation being demanded by industry. Especially 
moving in the future, we understand the need to partner with oth- 
ers such as universities. Aside from the role that research univer- 
sities play in innovation, research universities are very important 
in attracting and developing employees and understanding at times 
our customers’ local needs both today and into the future. All of 
these critical — are considered critical success factors helping us 
meet our global business aspirations. 

Deere formed a Global University Relations Initiative in 2011. 
The initiative is to develop and sustain alignment among the 
strong university relationships currently in place today and guide 
direction for those universities we are going to need globally mov- 
ing into the future. And research universities play a very important 
role in this initiative. 

We have a broad reach of R&D activities — innovation activities 
at U.S. research universities. Historically, the majority of our re- 
search efforts have been with faculty and colleges — or students, ex- 
cuse me — faculty and students in the College of Engineering. How- 
ever, research activities occur across many parts of campus. Many 
of our research projects would be classified as sponsored research. 
They have comprehensive legal agreements but there are other 
types of research activities including professional service agree- 
ments, consulting agreements, memberships in consortiums, equip- 
ment loans, research gifts, and grants. 



39 


At Deere, we really like to focus on the complementary benefits 
we can achieve through our collaborations with universities, so the 
win-wins we can achieve for both parties. Industry plays a very im- 
portant role in advising universities as to the relevance of research 
and workforce development. In being able to address both current 
and future business needs is part of that win-win. We encourage 
our employees at John Deere to make sure that they engage in the 
university in reviewing curriculums, serving on advisory councils 
and advisory boards, participating in federal grants, getting in the 
classrooms, and so on. At some universities we have a physical 
presence right on or very near campus. One example of that is our 
John Deere Technology and Innovation Center that is located in 
Champaign, Illinois. 

Where we expect to have significant research activities with the 
university, we try and negotiate a Master Research Agreement be- 
tween Deere and the university. That Master Research Agreement 
addresses the various IP publication confidentiality, all the sort of 
difficult legal issues and makes forming subsequent research 
projects a very simple process moving forward. The long period of 
time to negotiate a research agreement is the most frequently men- 
tioned challenge associated with university-industry relationships. 

We are also members of a couple of organizations or forums with 
organizations that can help us specifically address collaboration op- 
portunities and the dynamics of industry-university relationships. 
Two organizations are convened by the National Academies, and 
they include the Government University-Industry Research Round- 
table and the University-Industry Demonstration Partnership. 
These organizations have a variety of materials that can help out, 
including continuums and research guidebooks. Researchers from 
industry and universities have gotten together to develop these ma- 
terials. Such organizations help us focus on the opportunities rath- 
er than the challenges associated with these relationships. 

And again let me reiterate Deere’s appreciation for this oppor- 
tunity to appear before the Committee today and I would be 
pleased to address your questions later in the hearing. Thank you 
very much. 

[The prepared statement of Dr. Hickman follows:] 
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1 August 2012 


Good morning. 

My name is John Hickman, and I am the director of Global University Relations and 
Life Sciences with Deere & Company. 

I am pleased to have this opportunity to share Deere & Company's perspectives on 
our collaboration with U.S. research universities and how that Impacts both people 
and innovation In the company. 

Deere & Company is a leading global manufacturer of agricultural, construction, 
forestry and turf care equipment, and provides advanced products and services, 
Including financial services, to customers whose work is linked to the land - those 
who cultivate, harvest, transform, enrich and build upon the land to meet the 
world's dramatically increasing need for food, fuel, shelter and Infrastructure. We 
are headquartered in Moline, Illinois, with sales In over 100 countries and more 
than 60,000 employees globally. Founded in 1837, this year Deere is celebrating its 
175*" anniversary of delivering innovative products of superior quality built on a 
tradition of integrity. 

The worid faces two major challenges in coming decades: How to feed a population 
growing in size and affluence and, at the same time, how to develop the 
infrastructure required to support massive urbanization. Deere is strongly and 
uniquely positioned to help our customers meet both challenges by providing 
premier equipment solutions. In so doing, we are supporting a higher quality of life 
around the world. We find our passion - and our purpose - in helping customers do 
their life's work more profitably and more productively. 
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Our products help our customers use the land to do their work in intelligent and 
sustainable ways. Our research and development efforts are aimed at creating the 
high-quality equipment solutions which customers can rely on to run their 
businesses - allowing them to be more productive and more profitable. And die 
need for technology solutions has never been greater. We spend over $1 billion a 
year - around 4 percent of sales — to develop products that set the standard for 
productivity and vaiue. 

Deere's strategic direction over the coming years wili reflect the increasingly large 
role that relatively new technologies play in our businesses. All industries are 
seeing the rise of smart machines, equipment that is monitored and directed by 
computer systems to ensure safer and more-efficient operation. In agriculture, 
those smart machines are being brought together with remote sensor networks and 
farm management systems to create integrated solutions that are changing how 
agriculture is done. 

In turf care, construction, and forestry, too, smart machines are increasing 
efficiency and automating fleet management. Deere and others use GPS positioning 
devices, embedded sensors, and actuators to provide agriculture and construction 
industry customers better site-specific information. 

It’s clear as we expand Into new markets, we cannot conduct business and 
innovation activities as usual. We can't simply take existing products and de-spec 
or retrofit them for new customers. There is yet another kind of technology that is 
having a big impact on our business. It has been called frugal engineering or value 
engineering. Most commonly done in the developing economies where resources 
are scarce, value engineering is an approach in which design and manufacturing 
decisions are made in favor of keeping product cost extremely low. 

It is not Just a way to cut costs, however. It Is, instead, a way to intensely focus 
Innovation on the customer, delivering precisely the features needed to get the job 
done at a pnce customers can afford to pay. Using the principles of vaiue 
engineering will not only help us develop customer solutions in developing 
economies, but also will help us control our own costs to build a better business. 

The pace of growth and the breadth of application of these fundamental 
technologies make it clear that no one company has the resources to develop, 
maintain, and support all of the hardware and software applications being 
demanded in even one industry. To fulfill our commitment to those linked to the 
land, Deere understands the needs to partner with others such as universities, 
companies, governments and others to develop and deliver long-lasting, intelligent 
equipment solutions. Our collaborations with research universities play an 
important role in delivering such innovation. 

Delivering customer vaiue through innovation is one of several factors that Deere 
has identified as critical success factors. Collaborations with research universities 
also play a role In additional critical success factors, particularly attracting and 
developing employees and understanding our customer's local needs both today 
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and into the future. For Deere, these benefit of collaborations with U.S. research 
universities that help meet our business aspirations and the aspirations of our 
customers will lead to innovation and Job creation for decades to come. 

Deere formed a Global University Relations initiative In 2011 to develop and sustain 
strategic alignment among the strong university relationships currently in place and 
guide direction for future relationships globally that help accomplish Deere's 
business objectives. The focus of this initiative is to address and leverage all 
functions and purposes for university collaborations including: 

• Access to talent 

• Access to innovation 

• Support for locally-focused customer understanding 

■ Employee development for future success and employee retention 

• Political support for business development 

• Support for philanthropic objectives 

The Global University Relations strategy will support ait functions of the business, 
be driven by metrics, and focus on establishing university strategies in global 
growth regions. A long-term objective is to have a global footprint of university 
relationships that mirrors our global business footprint. Today our university 
relationships, especially R&D university relationships, are heavily concentrated in 
the United States and Germany and do not reflect our current and especially future 
global sales reach. 


Each of the participants was asked to consider the following topics / questions in 

their testimony: 

Please provide an overview of Deere ft Company's research efforts in 

coordination with U.S. research universities. 

Deere has a broad reach of R8kD activities at U.S. research universities. 

• Historically, the majority of our research efforts have been with faculty and 
students in colleges of engineering. Many engineering disciplines are 
represented in these research activities. However, research activities also occur 
in agriculture,' forestry, business, information technology, and some other 
disciplines. 

■ Research activities with universities represent span a wide range of technology 
development. Some projects are more developmental in nature and would not 
expect to appear In commercial products for many years. At the other end of the 
range, some university research involves activities such as material testing and 
can be completed nearly immediately upon initiation. 

• There are a variety of different types of research projects with universities. 

Many research projects are sponsored research projects with agreements 
covering many IP, publication, confidentiality, and other terms. Other types of 
research activities include professional service agreements, faculty consulting, 
consortium memberships, equipment loans or transfers, and research gifts or 
grants. 


3 



43 


• The size of research projects with universities varies from multi-million dollar 
multi-year sponsored research projects to memberships in niche consortiums 
ranging from harsh environment electronics for the vehicle industry to R&D In 
workforce effectiveness. 

Based on your experienra, what is the role of industry in the future of U.S. 
research universities, and why is this role importent? 

Industry plays an important role in advising universities as to the relevance of 
research and workforce programs in addressing current and future business needs. 
Specific examples include: 

• Engagement activities such as curricula reviews, serving on advisory boards, 
attending or presenting workshops & seminars, supporting government 
proposals, guest lectures, hosting visiting faculty, serving on MS & PhD 
committees, co-authoring publications, and developing collaborative outreach 
programs provide a win-win to both parties. Historically, Deere has experienced 
good engagement with U.S. research universities, especially In ailleges of 
engineering. 

• Industry activities with university partners should address all facets of U.S. 
research universities including research, teaching, extension, and economic 
development activities. 

• Business can also play a role in industry - university relationships through 
memberships In organizations that specifically address these relationships such 
as the Government University Industry Research Roundtable (GUIRR) and the 
University Industry Demonstration Partnership (UIDP). 

Why does Deere & Company work with U.S. research universities? How do 
these arrangements take shape and progress? 

As discussed in our Introductory comments, Deere recognizes the importance of 
collaborations with U.S. research universities in helping meet our critical success 
factors around innovation, attracting and developing talent, and local customer 
understanding. Examples of how such arrangements take shape and progress 
include; 

• We utilize our Global University Relations Initiative (described above) to develop 
and sustain strategic alignment among the strong University relationships 
currently in place and guide direction for future relationships. 

• Where possible, we try and focus university research activities at those 
universities where we can also leverage other company activities on campus 
such as recruiting or employee development. 

• We try and negotiate a Master Research Agreement between the university and 
Deere at those universities we expect will have significant research activities. 
The Master Research Agreement addresses various IP, publication, 
confidentiality, and other issues and makes the agreement process of 
establishing a new research relationship relatively simple. 

• At some universities, Deere has a presence on or very near research 
universities. Examples include the John Deere Technology Innovation Center in 
Champaign Illinois and our European Technology Innovation Center In 
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Kaiserslautern, Germany. We also have isolated cases of individual employees 
housed on university campuses. Such co-location provides excellent access to 
university resources and as well as companies and organizations located in 
university research parks. Physical presence on or near university campuses also 
fosters an environment and workforce focused on innovation. 

• Deere's access to U.S. research university Innovation cannot always be 
measured by our specific university projects. Deere is not often the first in line 
to commercialize a university innovation. The university innovation may move 
from the university laboratory to the research park to a third-party supplier 
before reaching and utilized by Deere. 

How do collaborations with research universities affect research and 
workforce development at Deere & Company? How do they affect the 
universities and students engaged in Hie collaborations? 

Research and workforce development at research universities typically have 
mutually beneficial relationships. Industry research activities often influence 
curriculums to better reflect contemporary business needs. Other aspects of such 
collaborations include: 

• Research collaborations are often as much about 'people' as they are about the 
specific intellectual property development or research results. Research 
collaborations help maintain peer-to-peer relationships between university and 
industry researchers and provide a glimpse into our future workforce. 

• Exposure to industry via research collaborations will often begin In 
undergraduate curriculums, senior capstone classes, and an increasing number 
of student research organizations. These opportunities also provide excellent 
exposure to potential talent. 

• Research universities also provide opportunities to develop existing industry 
workforce through advanced and professional degree programs. These include 
company sponsored degree programs like EMBA or professional engineering 
advanced degrees, employees attending professional development or 
certification programs at universities, and programs where university faculty 
come to Deere locations and conduct training. Deere employees often initiate 
their own degree programs through our tuition aid benefit program. 

What are the major challenges facing Deere Company in terms of its 
ability to partner and collaborate witti universities and the outcomes 
derived through these collaborations? 

At Deere, we like to focus on the complementary benefits of working with 
universities and creating a win-win from our collaborations. As our Global University 
Relations Initiative matures, we intend on measuring the benefits that accrue to 
both parties to the best of our ability and acting upon those results. That being 
said, there are a number of challenges that are frequently discussed in university - 
Industry relationships. 

• A challenge frequently mentioned by industry and universities is the long period 
of time to negotiate a research agreement. As mentioned earlier, we try and 
negotiate a Master Research Agreement between the university and Deere at 
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those universities we expect will have significant research activities. The Master 
Research Agreement makes the agreement process of establishing a new 
research relationship relatively simple. 

• An eccellent resource for contract guidelines and general research industry 
relationship guides is University Industry Development Partnership (UIDP) 
organization. The UIDP "Researcher Guidebook” addresses key challenges in 
university Industry collaborations from both perspectives including managing 
expectations, developing proposals, budgeting, compliance, confidential 
information, consulting, and intellectual property concerns. 

• Internally within Deere, we also plan to develop internal toolkits (some based off 
UIDP resources) to help streamline our internal processes and assure we are in 
internal compliance with our university activities. 

• Immigration issues associated with foreign nationals attending U.S. research 
universities Is another commonly mentioned challenge, especially in engineering 
where a significant number of graduate students hold temporary visas. 

In light of the release of the National Academies report Research 
Universities and the Future of America, please comment on the strengths 
and weaknesses of the recommendations. 

Numerous recommendations from the National Academies report. Research 
Universities and the Future of America resonate positively with Deere as they do 
with other businesses and universities. The recommendations reflect the 
importance of research universities not only in innovation, but also in educating and 
training the current and future workforce in the United States and around the 
world. As discussed earlier, Deere considers these as critical success factors needed 
to meet our business aspirations and the needs of our customers. The 
recommendations also address funding, productivity improvements, and other 
factors that will help sustain a competitive leadership position that U.S. research 
universities have enjoyed In recent history. 

Two of the recommendations included Items of specific interest to Deere in even a 
broader context, the federal Research & Development Tax Credit and policies that 
enable U.S. employers to seek and retain high-skilled workers, including those 
trained at U.S. research universities. 

• The R&D tax credit allows U.S. manufacturers like Deere to establish research 
centers In the U.S. as well as research collaborations with universities. These 
create high quality engineering positions for U.S. employees. These positions 
also create additional positions related to the support of the engineering centers. 
As a global company, we have research and development activities in many 
different locations around the world. There is clearly strong global competition to 
attract R&D jobs and centers. The R&D tax credit helps create a level playing 
field with foreign competition allowing for competitive pricing of our products. 
Deere supports the extension of the R&D tax credit in the U.S. because we 
believe it helps companies to remain globally competitive. 

• Deere supports policies that enable U.S. employers to seek and retain high- 
skilled workers, including those trained at U.S. research universities. Legislation 
to remove the per country cap in our legal immigration employment-based (EB) 
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^reen card system is Important to Deere because it would Improve our ability to 
utilize the talents and skills of many highly-qualified EB applicants from large 
countries. Instead of creating new jobs and products here, the per country cap 
encourages highly-skilled workers to take their talents to foreign competitors 
abroad. In short, removing this cap will help keep U.S. manufacturers 
competitive in a global marketplace. 

We expect the recommendations will provide for future discussion at university - 
Industry meetings. We look forward to continued discussion alongside universities 
and others via our memberships in organizations such as the Government 
University Industry Research Roundtable (GUIRR) and the University Industry 
Demonstration Partnership (UIDP). 


Let me again reiterate Deere's appreciation for this opportunity to appear before 
the Committee today. I would be pleased to answer your questions. 

Thank you. 


Bio 

Dr. John S. Hickman 

Director, Global University Relations and Life Sciences 
Deere and Company 

Dr. Hickman Is Director of Global University Relations and Life Sciences at Deere & 
Company. The Global University Relations group is developing and sustaining a 
global network of university relationships to support Deere's strategic business 
objectives. Dr. Hickman also directs and provides leadership to Enterprise life 
science and STEM (Science Technology Engineering and Math) efforts. 

Dr. Hickman is a native of Indiana, obtaining a Bachelor of Science Degree at 
Purdue University In Natural Resources and Environmental Sciences. He obtained 
his MS and Ph.D. at Oregon State University in Soil Science. He worked for 10 years 
as a faculty member at Kansas State University specializing in soil management 
and environmental quality before joining Deere in 1994. 
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Chairman Brooks. Thank you, Dr. Hickman. 

I now recognize our fourth witness, Dr. Louis Graziano. 

Dr. Graziano, you have five minutes. 

STATEMENT OF DR. LOU GRAZIANO, DIRECTOR, 
UNIVERSITY R&D STRATEGY, 

SUSTAINABLE TECHNOLOGIES & INNOVATION SOURCING, 
THE DOW CHEMICAL COMPANY 

Dr. Graziano. Thank you. 

Chairman Brooks, Ranking Member Lipinski, and Members of 
the Subcommittee, my name is Lou Graziano and I am the Director 
of University R&D Strategy at — for Dow Chemical. Thank you for 
the opportunity to discuss our views on the university-industry 
partnership and its role in America’s future today. 

Dow believes that our relationship with academic partners is 
critical to our success and to the success of our partner institutions 
as well. A vibrant collaborative environment ensures that the 
greatest minds of industry and academia come together to solve the 
technological challenges that face society today and in the future. 
We believe that the most effective way to have a successful univer- 
sity partnership is to focus on a limited number of academic part- 
ners. This allows the partners to achieve a depth of understanding 
of each other’s strategy and needs and thus allows us to grow to- 
gether in ways that could not be realized with a less committed re- 
lationship. 

To this end, Dow has increased its investment and programs 
with leading U.S. universities with a $25 million-per-year commit- 
ment over ten years. The investment is currently being distributed 
among 11 U.S. institutions. DOW took this step to strengthen re- 
search in traditional scientific fields important to the future of the 
company and the future of the Nation. Our collaborations take 
many shapes and their beginnings vary. Some might suggest that 
it all starts with an idea, but the real genesis starts with the rec- 
ognition of a problem such as achieving breakthroughs in solar en- 
ergy conversion efficiency and the articulation of the problem. It is 
precisely this reason that we take a strategic approach to our uni- 
versity partnership model. The depth of our relationships helps us 
recognize the relevant problems of today and then combing our ca- 
pabilities to build the ideas that will solve those problems. A deep- 
er relationship results in a higher quality collaboration. 

The three important outcomes we seek in our collaborations in- 
clude the discovery of advanced technologies that are relevant to 
the industrial and society problems we face today and in the fu- 
ture; the development of excellent talent at the Nation’s institu- 
tions of higher learning, and the assurance that our partners re- 
main strong in the disciplines that are essential to healthy, 
sustainably advantaged manufacturing sector to secure America’s 
economic future; and providing new avenues of support to our part- 
ners, ensuring that they benefit not just from our funding but also 
from the collaboration of scientific minds and the advanced knowl- 
edge we bring to the table with respect to other important issues 
such as safety, such as sustainability and intellectual property pro- 
tection. 

The resources Dow expends in the research collaboration in- 
cludes many intellectual exchanges, training seminars on a number 
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of topics, joint workshops, and onsite visits. This provides the grad- 
uate researchers perspectives that cannot always be achieved in a 
research laboratory setting. These activities help tomorrow’s work- 
force get a broader understanding of industrial challenges and the 
scale at which industry operates. 

In addition, our academic partners witness firsthand our ap- 
proach to portfolio analysis, project selection and prioritization, a 
critical learning for a successful business entity and a successful 
nation. 

Intellectual property is often noted as a challenge to successfully 
executing collaborations. It remains a challenge today, and in many 
cases, collaborations abroad provide a more industry-friendly at- 
mosphere for partnerships. However, Dow has worked hard to over- 
come these barriers. The committed partnerships that we have 
built helped us create a more cooperative environment and allowed 
us to establish strong academic programs in many areas, including 
advanced electronics, new polymer platforms, and energy efficient 
separation processes, to name a few. 

Another challenge in maintaining the research focus and dis- 
cipline once a collaboration is in place. The real close interaction 
that we expect of our own scientists who are leading the industrial 
side of the partnership, that helps us maintain that discipline. This 
is a significant resource expenditure at Dow and one which we feel 
is essential to achieving a true collaborative environment with our 
partners. 

The National Academies report highlights many key features of 
an improved research university system. Of note is the rec- 
ommendation for better business-university engagement. At Dow, 
we are playing a major role in ensuring the business-university re- 
lationship creates a true peer-to-peer environment and encourage 
progress in this direction. We applaud any efforts to find better 
ways to support fundamental research that encourages industrial 
interaction. 

Another issue in the report is the retention of foreign students 
trained in the United States. Many graduate students come from 
overseas to get their training in the United States and many of 
these students benefit from a system which leads the world in crit- 
ical thinking and problem-solving. We recommend reducing bar- 
riers that remain — to remaining in the United States after a young 
professional’s education is completed. In this way, the Nation can 
ensure we are maximizing our return on education investment. 

Thank you once again for providing me with the opportunity to 
address the importance of the university-industry partnership in 
ensuring innovation and economic prosperity for our Nation’s fu- 
ture. 

I am happy to answer any questions. Thank you. 

[The prepared statement of Dr. Graziano follows:] 
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Dow Is pleased to offer the foltowing testimony to toe Subcommittee on the importent topic of Indu^- 
universHy cxillaboration. 

About Dow and Innovation 

Dow was founded In Michigan In 1897 and Is one of the world's leading manufochiters of chemicals, 
plastics atxl advanced materfate. We supply mote than 3,3(X} products to customers in approidmately 160 
countries, connecting chemistry and Innovation with the principtes of sustainability to help provide 
everything from fresh water, food, and pharmaceuticals to Insulation, paints, packaging, and personal care 
products. About 21,000 of Dow's 46,0^ empfoyees are in the US, and Dow helps provide health tenefits 
to more than 34,000 retirees In the U.S. 

Dow Is committed to sustainability. We have improved our environmental perfomiance (Including on 
greenhouse gas emtesions), and we are committed to do even better in ttn future. C^r ambitious 201 5 
sustainability goals (htto://www.dow.com/sustainabilitv/1 underscore this commitment. 

Dowh% a 110-year history of product and technical innovation that rivals business iexiers In any indusby 
- now with strat^ic focus cm four ‘Mega’ markets; Energy, Health & Nutrition, Tran^rtation & 
Infrastrudure and Consumerism. By harnessing the power of innovation, Dow has continued to reduce Its 
global footprint, provide solutions for the world's most pressing challenges and fuel busine^ success. 

Dow believes toat manufocturing is the lifeblood of U.S. economic growth. While in the early stages of a 
renal^nce in the U.S., there is still the need for a sustained effort to reverse the decline manufacturing 
has experienced over the recent decades. A reinvigorated US manufacturing sector has toe poterial to 
positively address each of these challenges. The Advanced Manufacturing agenda we Klvoitote Includes a 
broad suite of policy recommendations. In addition to energy, trade, and tax policy changes, we strongly 
advocate for a keen focus on education and innovation. 

Dow partners with universities, government institutions and members of the scientitic community around 
the world to inspire and accelerate new ideas atxl technologies toat address world challenges. Ute 
company invests over $1 .6 billion annually on R&D, a iigute greater than the budgets of all toe chemistry 
programs In all American universities combined. The Company employs over 5,500 people in toe R&D 
organization - recruiting the best and brightest candidates from strategic universities to create an R&D 
cuitore where highly intelligent and educated peqrle in a variety of disciplines cat pursue profourto 
discoveries »)d lucrative careers. 

A nwasure of the success of our innovation culture is that approximately one-third of Dow's annual revenue 
comes from products introduced in the past five years. 

The U.S. foces a crical workforce shortage In STEM-related fields. To make nratters vmrse, the World 
Economic Forum ranks the U.S. 51“ in the quality of its math and sciencs education. We advocate for 
improvements to the quality of STEM education at ail levels - preschool through post-secondary. Our 
vision Is to advance interest in, access to, and quality of STEM education to devekto an innovative and 
competitive workforce and create a knowledgeable society that values science and technology. 
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Dow has four main ininciples in miucation; 

• Laaming - Engagi^, hands-on learning as a mode! to build, support and grow the STEM pipeline 

• Teaching - Improving teadiers’ skills through mentorir^ and formal training 

• WorMng - Using key partnerships lo create the workforce of the future 

• Advocacy - We will advocate for high-performing teachers, and hands^, STEM- based curricula 
ttirough parfoerships 


Following are [fow's responses to the s|»ciiic questions posed by the Subcommittee; 

Baaed on vour experience, what is the role of Induatrv In the fafaite of U.S. teaearch uniyarsWea. 
and why ia thia role important? 

Dow believes thM our relationship with our academe partners is critical to our success, sid to the success 
of the institutions with whom we partner. We are alw^ refining those relationships to ensure all parties 
are maximizihg their return on the invesbnent in intellectual and financial resources that are need^ to 
Eehieve strong results. A vibrant coilaborattve environment ensures that the greatest minds of industry and 
aademia rmtrffi together to solve the technological challenges that foce soctoty today and In the future. 

At Dow we believe that the most effective way to harm a successful university partnership progrmn Is to 
concentrate our resources at a limited number of academic partners. This philosophy allows the 
partoershlp to achfeve a depth of understanding that results in a stror^er undersMing of each others' 
strategy and needs, and thus allows us to grow together in ways that could not be realized with a less 
commM relation^ip. To this end Dow has increased its investment in programs with leading U.S. 
universWes with a $25 million/year commitment over ten years. The investment is being distributed among 
1 1 U.S. institutions. We believe it is important that Dow take this step to strengthen research In traditional 
scientific fields important to the future of Dow, and to the future of our nation. 

Why does Dow work with U,S. research unIversWes? How do these arranoemeirts take shape and 
progress? 

Our collaborations take many shapes, and their beginnings vary. Some might suggest that it ail starts with 
an Idea. But the real genesis starts with the recognition of a problem and the articulation of that problem. It 
is precisely for this reason that ws taka a strategic approach to our university partnership nrarfei. The depth 
of our relattonships helps us recognize the relevant problems of today together, and then combine our 
complimentary capabilities to build the ideas that will solve those problems. The deeper our relattonship is, 
the better we will understand each other, and the better we understand each other and the probtems that 
are important to us, the higher quality our collaborations are. 

Do\^s investment in our strategic academic partners; 

1 . enables tire disoove 7 of afvanced technologies that are relevant to tire industrial and societal 
problems we fste today, and will face in the future, 

2. ensures that our Institutions of higher learning remain strong in the disciplines that are essential to 
a healthy, sustainably advantaged manufacturing sector, so that the sdentiiic and business teaders 
of tomorrow can secure America's economic future, and 

3. provides new avenues of support to our partners , ensuring that they beneft not just trom ttte 
fundhig we provide, but from the collaboration of sdentiiic minds and the aivanc^ knowledge we 
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bring lo the Ud)le with respect to other important Issues such as safe^, sustainability and 
intellectual property protection. 

How ite collalH»aMotis with research univetelties affect research and wotWotce dwrelopmellt at 
Dow? How do tfiev affisct the unbretsiBes and studwrts enoaoed In the collabotations? 

The benefHs of partnership to both the indusbial and academic partners ate many, and go well beyond the 
dollar amount of the funding provided. The resource Dow expends In a typical research collaboration 
includes many intellectual exchanges, training seminars on a number of topics, and on-sIte visits. This 
provides the grExtuate researchers |»rspectives that cannot always be achieved in a research laboratory 
setting. These activities help tomorrow's wotfdbrce get a broader understatKling of industrial challet^, 
and the scale at which Industry operates, in addition, our academic partoers witnera flrstharKl our 
a^iroach to portfolio analysis, project selection and prioritization, a critical teaming fora successful 
business eniy and a succes^l nation. 

What are the tnator challenges facing Dow In terms of Ka abllltv to partner and collaborite with 
unlversItlM and the outcomes derived through these cdlaboratlons? 

Inteltectual property is often noted as a chalter^e to successfully executing collaboraflons. it remains a 
challenge May arto in many cases collaborations abroad provide a more industry friendly atmosphere for 
partnerships. I^wever, Dow has worked hard to overcome these barriers, and the strategic relaflonships 
and committed partnerships that we have built between Dow and academia have helped us create a mote 
cooperative environment and allowed us to establish strong academic programs In many areas including 
advanced electronics, leading edge renewable energy, new polymer technologies and energy efRctent 
industrial separation processes. Another challenge can be maintaining the research focus and discipline 
once a collaboratfon is in place. The close interaction we expect of our own scientists who are leading the 
Industrial side of the partnership helps us maintain that discipline. This is a significant resource expenditure 
at Dow, and one which we feel is essential to achieving a troe collaborative environment with our partners. 

In light of the release of the WaBo nal Academies report Wesearc/i Uninnitlw a mimFutun of 
Arnttka. please comment on the strennths and weaknesses of the recommentfatlons. 

The NAS report highlights many key features of an improved research university system. Of note Is the 
recomtiwndation for better business/university engagement. At Dow we believe we are playing a major 
rote in ensuring the business/university relationship creates a true peer-to-peer collatxxative environment 
and encourage progress in this direction, in addition, many graduate students continue to come from 
oratseas to get their training in the U.S. Many of these students benefit from a sy^m which toads the 
world in crittal thinking and problem silving, and we applaud the recommendations to reduce barriers to 
those people we train, to remain in the U.S. after their ^ucation is completed. 

We are pleased to have been invited to address the Irrportant rote that industry-university partnershifs play 
In American sctenttfic Innovsttlon, and their critical contribution to the advancement of our nation's economic 
growth and pb creation. 
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AttachnrantI 

Examples of Dow Innovation in Comrr»rcial Application 

Solutos from Dow help to make the world safer, healthier, cleaner and mote suslalnabfe. The 
breadth and depth of our portfolio illusfrate why Dow Is uniquely qualified as the uMmate *go-to' 
innovation parfoer In the industry: 

• FORMASHIELD™ Formaldehyde Abatement Technology from Dow Coating Materiafe empowets 
functional paint that helps to improve indoor air quality by trapping formaldehyde g%. 

• Dow^roSciences' Omega-9 Oils have removwf mote than 1 billion pounds of trans and 
saturated fet from the American diet white Dow Wolff Cellufosics' products ate enabling the 
productten of gluten-free and fet-reduced burgers, 

• GREAT STUFF PRO™ Window & Door Insulating Foam Sealant closes the g^qr between 
framework and rough witxlbw and door openings, helping to prevent drafls and maximize energy 
efficiency (25 to 40 percent of a home’s energy loss is from air infiltration ttirough gaps and 
cracks). 

• PASCAL™ T«^nology from Dow Polyurethanes is a new polyurethane insuMng sy^m that 
can boost the energy efficiency of appliances as much as 10%, without imparting de^n or 
production costs. 

■ Dow Etecbical and Telecommunications is meeb'ng the growing demand for more sustainable 
options in wiring applications with DOW ECOLIBRIUM™ Bio-Based Plasticizers. Mads from 
renewable content, the phthalate- and leaf-free plasticizers offer the same great performance 
while reducing greenhouse gas emissions by 40% compared with existing PVC compounds. 

• SUSTAIN™ Polyolefin Solutions from Dow Elastomers give manufecturers a fully recyclable, 
phthalate-free option that has the resilience and rebound to hold up to the thousarxls of times we 
open and close our refrigerator doors, avoiding waste of energy arid ensuring maximum 
performance for refrigerators and freezers. 

• SENTRICON™ Termite Colony Elimination System from Dow AgroSciences is used to protect 
American national treasures, surih as the White House, the Statue of Liberty and Independence 
Hall (Phlladeiphia), gainst termite attacks. The. SENTRICON™ System is the only termite control 
prodwrt ewr to receive the U.S. EPA's Presidential Green Chemi^ Chalterge Award - a top 
honor awarded for innovation and environmentally responsible chemistry. 

Dow Is delivering today key breakthrough technologies and innovations that are making a difference to 
address scxrte of the worfd’s tesfing challenges. In IKII, we commercialized a nurrfoerof garrte-changing 
techrKTlogies across our portfolio: 

• REFUGE ADVANCED™ is a blend of 95 percent SMARTSTAX™ com seed and 5 percent 
refuge (non-genetically modified) seed that formers can plant acroK their enfire field, meaning 
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ttiere is no need to plant a separate, stoictured refuge for com pests. REFUGE ADVANCED™ 
simpllfles achteving higher whole-tenm yield potentlai by providing grovvers mardmum ronvenience 
with the first-ever opportunity to plant a single-bag refu^ srriutton for (tom. 

• ENLIGHT™ Polyolefin Encapsulant Films help solar mcKiule manutecbirers reducto their 
conversion costs and get more (towerful pertbrmance from their designs, as It enable more power 
to be generated over the life of the solar panel. Dow's innovative encapsulant films improve (toll 
protecflon, resulting In better reliability and electrical efficiency, and potentially extending the 
service life of photovoltak: mrxiuies. 

• EVCX3UE™ Pre-Composite Polymer Technology improves the parficle distributton and light- 
scattering efKdency of titanium dioxide (Ti02), the primary white pigment used in paint. Thte 
Innovation leads to increased hiding efficiency and fadiitates paint making with up to 20 percent 
tower Ti02 requirement. 

• ENLIST™ Weed Control System is a unique combination of chemtotry and herbicide-tolerant 
technology in elite com, soybe^ and cotton germplasm. This new technology leverages the 
strengths of proven 2,4^ products to manage resistant and hard-to-control weeds wii excepUonal 
eflicitoy and tevorabte environmental profile. Dow AgroSdences has also developed COLEX-D™ 
Techn^y, featured in the Enlist herbicide solutions, which reprraenis the latest formulation 
science and proprietary manufocturtng processes teat will provide the benefits of uHra-tow voMility, 
minimized pr^ntiai for drift, decreased odor and improved handling characteristics. 

• Before natural gas goes to market, it must be treated to remove acid gas contaminants. Serving 
the needs of the gas treating market for more than 65 years, Dow is proud to offer UCARSOL™ 
Shale Specialty Solvents, a series of ^redalty amine blends formulated specifcally for foe unique 
needs of shale gas. Since foe launch In Q2 201 1 , the UCARSOL™ Shale-H product line has 
secured margins of 57% and YTD sales of $1 .2MM. 

• With a commitment to 'reinvent the roof for the 21st century, Dow introduced foe DOW 
POWERHOUSE™ Solar Shingle to U.S. markets (starting in Colorado) in October, 2011 - rolling 
into targeted states through 2012. The POWERHOUSE™ Solar Shingle is a revoluUonary new 
roofing product that combines the performance and protection of a conventional a^hatt roof vih 
an integrated photovoltaic (PV) system that powers foe home. It is descried to instell, took aid 
foncflon in a viray that has never been done before. 
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Dow Commits $25 Million per Year to Advance Research & 
Development in Leading U.S. Universities 

f Coflia»639«mf WSI Acc9k>rattt ReseareH and Stimutite CoSabamSve hmavaj^m mifh t1 

Tap Univcrsibee 


HBAf YOI^ — October 4, 2011 - Tto Dow Chemicai Compwiy (NYSE: DOW) has inereased i& 
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Chairman Brooks. Thank you, Dr. Graziano. 

At this point, the Chair recognizes our final witness, Ms. Jilda 
Diehl Garton for five minutes. 

Ms. Garton? 

STATEMENT OF MS. JILDA DIEHL GARTON, 

VICE PRESIDENT FOR RESEARCH AND GENERAL MANAGER, 
GEORGIA TECH RESEARCH CORPORATION, GEORGIA 
INSTITUTE OF TECHNOLOGY 

Ms. Garton. Thank you. Chairman Brooks, Ranking Member Li- 
pinski, and Members of the Subcommittee, I am honored by your 
invitation to present this testimony and by the opportunity to dis- 
cuss collaborations between America’s research universities and 
private industry. I will address your questions about the National 
Research Council report from my perspective as a research officer 
in a university with a long history of industry engagement and one 
that has a strategic vision and plan that infuses innovation and en- 
trepreneurship across everything we do. 

Georgia Tech is a comprehensive public university with 21,000 
undergraduate and graduate students and we are proud to be the 
graduates of more engineers than any other U.S. university. Geor- 
gia Tech has long been a university that is engaged with industry. 
Of that $655 million, 14 percent of our research funding comes 
from private industry with new awards from industry totaling over 
$88 million last year. Of the 407 invention disclosures my office 
has received last year, 103 of those resulted from industry-spon- 
sored research. Our students are an active part of the research and 
discovery process, and in fact 70 percent of our invention disclo- 
sures named one or more students among the inventors. 

But just as we innovate in our research programs, we also try 
to innovate in our business processes. We have created a series of 
sponsored research agreements that tailor the terms of collabora- 
tion, including intellectual property terms to the needs of both par- 
ties in the collaboration and we target these to the specific level of 
technical development, of the research project that we are under- 
taking, and to the needs of both parties. Our White and Gold 
Agreement and our TRL 3-6 Agreement are both described in my 
written testimony. 

At Georgia Tech, we have several new programs that focus on ac- 
celerating innovation for the creation of new ventures as well. We 
have our GT:IPS program, which is a facilitated and streamlined 
licensing program and our FlashPoint Program, which builds on 
lean startup methodologies and provides professional development 
for entrepreneurs. 

NSF recently announced that Georgia Tech will be a node for its 
I-Corps Program. The Georgia Tech node will serve the Southeast 
region and beyond and builds on existing programs in the Enter- 
prise Innovation Institute and the Advanced Technology Develop- 
ment Center, which is the Nation’s oldest and largest university- 
based business incubator. 

The main challenges facing Georgia Tech’s research efforts are 
not unique to our institution. The NRC report addresses the major 
challenges of dealing with limited resources, increasing regulation, 
and increasing reporting requirements. If we could reduce the ad- 
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ministrative burden for our research investigators, we could — they 
could complete their groundbreaking working more quickly and in- 
novations could be commercialized more quickly. 

As a research administrator with over 22 years of experience in 
higher education, I can tell you that the call for consistent and full 
recovery of all research costs, including facilities and administra- 
tive costs and the cost of research compliance would, if imple- 
mented, bring a predictability and a stability to the research enter- 
prise that would be very welcome. And it would also foster better 
compliance regimes. 

I should note that the NRC report calls for full support of re- 
search costs by all sponsors, including industry, and rarely, in my 
experience, does private industry object to paying full and indirect 
costs. 

Finally, recommendation three in the NRC report suggest 
strengthening research partnerships and suggests actions by the 
Federal Government, businesses, and universities to foster innova- 
tion. When endeavoring to accelerate in innovation, it is critical to 
recognize that there is a considerable distance between an inven- 
tion and an innovation. Federally funded research at universities 
is largely and properly directed toward fundamental research 
where inquiry leads to new insights to form the bases of trans- 
formational new ideas. These are generally early-stage tech- 
nologies. 

The Federal Government has a role in helping to fund proof-of- 
concept in the initial stages of translational research. Programs 
like NSF’s I-Corps and NIH’s NCATS program fill the niche. Pro- 
posals like those offered by Congressman Lipinski to permit SBIR 
funds to be used for proof-of-concept research would extend the 
availability of federal funds already intended for the creation of 
new ventures to this early critical stage. These federal programs 
contribute to an ecosystem that brings business professionals, in- 
vestors, and inventors together in an environment that is conducive 
to entrepreneurship. However, it is companies that provide the in- 
vestment in development that allows innovations that originated 
under federally funded research to become commercially viaWe new 
technologies that can have a positive impact on people’s lives. Over 
80 percent of Georgia Tech’s licensed inventions are license to ex- 
isting industry. 

Finally, in summary, university-industry engagement is impor- 
tant in meeting our country’s need for new technologies and inno- 
vations and for training scientists, engineers, and the workforce to 
lead innovation in the future. The NRC’s report offers actions that 
would strengthen this partnership and the research enterprise. 

I look forward to discussing these actions further and I would be 
happy to answer any questions you might have. 

[The prepared statement of Ms. Garton follows:] 



58 


The RelaUomh^ between Business and Search Universities: 
Collaborations Fueling American Innovations and Job Creation 


Chairman Brooks, RanMng Member Lipinski, and members of the Subcommittee on Research and 
Science Education, I am honored by your invitation to present this testimony and by the 
opportunity to discuss collaborations between America's research universities and private 
Industiy, liiese collaborations simultaneously fuel innovation, spur economic growtii, and help 
students ^in both the technical skills and ability to carry innovation forward as they leave the 
institution and enter the workforce. 

My name is filda Diehl Carton, and 1 serve as the vice president for research and general manager of 
the Georgia Tech Research Corporation of the Georgia Institute of Technology. The Research 
Corporation was founded in 1937 as Georgia Tech's contracting entity. One of the oldest such 
oi^nizations in the United States, the Research Corporation serves the iaculty in all aspects of 
researdi administration, contract negotiation, and technology transfer. 

I will address the subcommittee's questions regarding the recommendations offered by the 
National Research Council [NRC] in Research Universities and the Future of America; Ten 
Breakthrough Actions Vital to Our Nation's Prosperity and Security’ from my perspective as a 
research officer in a university with a long history of industry engagement which also has a 
Strategic Vision and Plan^ that infuses innovation and entrepreneurism across both its research and 
curriculum. The NRC's recommendations have a resonance for those of us at Georgia Tech who 
negotiate with our counterparts in industry to develop collaborations, who are also engaged in 
technology transfer, and who work alongside Acuity to build programs for research and education 
vdiile also seeking efficient and effective processes to meet our obligations for stewardship of 
federal, state, sponsor and institute resources. Before addressing the specific recommendations in 
the NRC report, I will describe Georgia Tech and its research enterprise and how Georgia Tech is 
engaged with industry in research, education, and innovation. 

An Overview of Georgia Tech and a Detailed Look at its Research Enterprise 

'The Georgia Institute of Technology is a comprehensive public research university that has its main 
campus in Atlanta, Georgia, along with research and educational operations around the world. It is a 
unit of the University Sjrstem of Georgia. The Institute opened its doors in 1885 as Geor^a was 
transitioning from an agrarian economy to a more industrial economy on the heels of the Industrial 
Revolution. With a focus on science and technology, Georgia Tech's mission from its founding has 
been aligned with industry. During World War II Georgia Tech engaged in advanced technological 
research for tiie United States military and for defense industries. After the war, the Institute grew 
from a re^onal institution to a national leader with a global focus on the newly emerging 
information economy. Today Georgia Tech is a comprehensive university with 21,000 
undergraduate and graduate students from across ffie United States and more than 125 countries. 
Over the past decade, overall research expenditures have doubled, totaling over $655 million in 
2011 alone, while federal research expenditures increased nearly 200 percent in that same 


’ Oimmittee on Research Universities; Board on Higher Education and Workforce; Policy and Global Affairs; 
National Research Council. The National Academies Press at http://www.nap.edu/catalog.php7recordJd=133% 
’ Georgia Institute ofTechnologyStrategicVIslon and Plan, www.gatech.edu/vislon 
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timeframe. Georgia Tech now ranks among the top ten in research expenditures among universities 
without a medical school. New awards kept pace in 2012 and grew by 12.7%. About 14% of Georgia 
Tech's research funding comes from private industry; new awards from industry in fiscal year 2012 
totaled over $88 million. Georgia Tech Research Corporation receives more than 400 invention 
disclosures each year, in the most recent fiscal year, Geor^a Tech filed 143 non-provisional patent 
applications and had 79 patents issued. The Research Corporation holds the third largest patent 
portfolio in the State of Georgia. During this last hscal year 142 technologies were transferred and 
12 new companies were formed based on technologies licensed by the Research Corporation. 


GEORGIA TECH’S MAJOR SOURCES OF AWARDS 

FOR FY2012 



Figure 1 

Georgia Tech is organized in six colleges: Engineering, Sciences, Computing, Architecture, the 
Ernest Scheller ]r. College of Business, and the Ivan Allen College of Liberal Arts, plus die Georgia 
Tech Research Institute (GTRI], the applied research arm of Georgia Tech. GTRI is a college level 
unit with more than 1,500 research st^ and unique laboratory frdlities on and off the main 
campus. 

Georgia Tech has 1,075 academic faculty. The Institute has three strategic objectives for its 
research: to create transformative opportunities; to strengthen collaborative partnerships; and to 
enhance economic development as a benefit to the State of Georgia and society in general. Georgia 
Tech is creating an infrastructure to accelerate the commercialization process and is working to 
make it easier for Institute researchers to better collaborate with business and industry. Georgia 
Tech's research takes place in the following core research areas; 


Big Data 

Bioengineering and Bioscience 
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• Electronics and Nanotechnology 

• Manufacturing, Trade, and Logistics 

• Materials 

• National Security 

• Paper and Science Technology 

• People and Technology 

• Public Service, Leadership, and Policy 

• Robotics 

• Sustainable Infrastructure and Energy 

• Systems 

Georgia Tech's culture is one of collaboration with its partners in other academic institutions, 
government; and industry. In 2000, Georgia Tech and Emory University, a private institution also 
located in Atlanta, created a joint department, the Wallace H Coulter Department of Biomedical 
Engineering at Georgia Tech and Emory. The joint graduate and undergraduate degree programs are 
now ranked second in the nation in biomedical engineering, according to the 2012 US. News & 
World Report?. Focused on training leaders in biomedical engineering, rite Coulter Department 
comprises highly collaborative innovators who emphasize translational and interdisciplinary 
research and bring these into the educational program. Georgia Tech and Emory are the recipients 
of a gift from rite Wallace H. Coulter Foundation that funds translational research for biomedical 
device inventions developed by faculty in the Biomedical Engineering Department Another 
example of Georgia Tech's culture of collaboration is its relationship with Children's Healthcare of 
Atlanta. The Institute currently has 125 collaborations with Children’s to develop new products and 
processes that will create economic opportunity and improve quaii^oflife. 

The Enterprise Innovation Institute (El*) at Georgia Tech, a comprehensive, university-based 
program focused on business and economic development assistance, brings together new and 
established Georgia Tech programs to help industry, entrepreneurs, economic developers, and 
communities become more competitive through the application of science, technology, and 
innovation. Working closely with the Georgia Tech Research Corporation, El* identihes and 
supports key innovations with the potential to significantly impact local, state, and national 
economies. During Fiscal Year 2011, EP helped Georgia manufrcturing companies reduce operating 
costs by $35 million, increase sales by $191 million, and create or save 950 jobs throu^ the 
services of the Georgia Manufacturing Extension Partnership program. This program is funded by 
the National Institute of Standards and Technology Manufacturing Extension Partnership (NIST- 
MEP), the State of Georgia and industry clients. The Georgia Technology Procurement Assistant 
Center aids companies in becoming vendors of goods and services to the federal government 

Georgia Tech also operates the oldest and largest business incubator in the United States, the 
Advanced Technology Development Center (ATDC), which was established in the 1980s to provide 
a range of services and facilities for entrepreneurs to launch and build new companies. Recognized 
for its excellence by Forbes in 2010*, ATDC has graduated approximately 400 new companies — 
companies that have helped create millions of dollars in tax revenues for the Georgia economy and 
that have collectively raised more than a billion dollars in outside financing. In 2011, companies 
affiliated with the ATDC program reported revenues totaling more ffian $1.3 billion and some 5,571 


* 2012 U5.News & World Report rankings 

*htfoy/www.forbes.com/2010/04/16/technology-incubators-changing-the-world-entrepreneurs-technolt^- 

lncubator_sllde_9.html 
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jobs. Since 1999, companies associated wiib the ATDC have attracted nearly $2.5 billion in 
investment. 

Georgia Tech's comprehensive efforts also include research, education, and outreach programs at 
tweniy-flve locations around the state. And Georgia Tech is part of a sratewide innovative 
ecosystem that is attracting companies and new opportunities to Georgia. Attracting major 
companies, like GE Energy and NCR, was a team effort involving Georgia Tech as well as the Georgia 
Department of Economic Development, the Georgia Research Alliance, the governor's office, the 
le^slature, various Chambers of Commerce, and university partners. 

Innovation and entrepreneurism are also hallmarks of Georgia Tech's undergraduate educational 
programs. Georgia Tech seeks to have all its students complete a research experience, whether 
through problem-based learning, capstone courses, or individual research projects. Students at 
Georgia Tech are an active part of research and discovery and, in fact, over 70% of invention 
disclosures name one or more students among the inventors. 

This 3rear Georgia Tech marks the lOO* anniversary of its Cooperative Education Program, a five- 
year accredited, academic program in which students alternate semesters of full-time study with 
semesters of full-time, paid employment directly related to their major. It is currently the largest 
optional program in the United States with approximately 2,700 participating students employed 
by more than 1,000 businesses and organizations around the world. This program provides our 
students with real-world experience and gives them a competitive advantage upon graduatioa In 
fact, many are hired by their co-op employers after they graduate. 

Bringing research opportunities to a diverse population of students helps provide the nation with a 
much laiger skilled workforce. Georgia Tech produces more engineering graduates than any other 
university in the nation. Georgia Tech is number two in the nation in doctoral degrees in 
engineering awarded to African American and Hispanic students, and number two in bachelor's 
degrees in engineering awarded to African American and female students. 

Georgia Tech also has a commitment to continuing education in support of working professionals 
and industry. Offering both traditional and online courses, Georgia Tech supports educational and 
economic progress regionally and worldwide. In an average year, Georgia Tech's professional 
education programs serve more than 3,000 companies and 13,000 individuals.^ 

How Georgia Tech Woiics wlUi Industry In the Conduct and Application of Research 

Georgia Tech interacts with industry across the spectrum of engagement, as it implements a 
strategy focused not just on basic research, but on leading-edge, use-inspired research with 
potential for economic development Teams of faculty, graduate students, economic development 
erqierts, and professional staff collaborate to accelerate the maturation and transition of 
technology. Industry scientists and engineers may be engaged with university researchers as 
visiting scholars. 


‘ http://www.gtpe.g3tech.edu/offlce-of-the-dean 
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Industry Research Continuum at Georgia Tech 



Figure 2 


Georgia Tech Research Corporation's Office of Innovation Commercialization, Industry Contracting, 
and International Collaboration, (IC}3, has developed a series of agreements that align with the 
needs of both parties in industry-sponsored research. These agreements tailor the terms of the 
collaboration — including intellectual property terms — to the specific level of technological 
development The White and Gold Master Agreement provides sponsorship of research with an 
emphasis on participation by graduate students and an assurance for the industry sponsor that it 
will have access to new inventions in relevant Reids of use while preserving the opportunity for 
entrepreneurial technology transfer in other Reids. With its name derived from the “technology 
readiness levels* often discussed by the Department of Defense, the TRL 3-6 Agreement is 
speciRcaliy designed for research engagements in which a sponsor has already licensed technology 
from Georgia Tech and is working with the university on translational research to bring the 
technology closer to a product TRL 3-6 is well suited to those relationships in which sponsor- 
owned technology is the subject of the research. Specialized Services Agreements provide . 
companies with access to the unique capabilities of the universi^ that are necessary parts of 
technical development but not available in the commercial sector. Working on these projects for 
industry often provides practical experiences for students who are engaged in learning pracUcum 
in these facilities. 

In addition to new contract vehicles, Georgia Tech has partnered with the State of Georgia and the 
federal government to build unique venues to support key industry sectors. The State has funded 
the Food Processing Technology Building, where translational research leads to industry 
innovations in food processing.^ On May 30, 2012, The Wall Street journal^ reported on work 
generated here that synthesized sensor technologies, robotics, and control algorithms to build a 


^ http;//www.^}td.gticch.edu 

’http://onllne.mj.eom/arttcle/SB1000142405Z70Z303879e04S7741D433G8e070506.html 
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robotic deboning device that may revolutionize poultry processing while eliminating a common 
source of injury to workers. 

Similarly, with the help of a construction grant from the National Institute of Standards and 
Technology, Georgia Tech is constructing a Carbon Neutral Energy Systems building designed to 
house pilot-scale collaborations that will bring together research universities and global energy 
companies for research into sustainable energy systems.^ Such test-beds permit the integration of 
technologies and develop solutions that can be broadly adopted by industry. Google CEO Eric 
Schmidt in a June 2010 CNN special on innovation, called such facilities crucial elements in 
technology bunsition and realizing economic development hum potentially disruptive 
technologies.’ 

Georgia Tech will enhance its ability to provide a signiOcant competitive edge and an economic 
boost to Georgia's growing biomedical research industry through the addition of its new 
Engineered Biosystems Building. An extension to Georgia Tech's existing Life Sciences Complex, the 
200,000-square-ibot facility is scheduled for completion in 2015. It is expected to generate 
additional opportunities for enhanced partnerships with industry. Such partnerships are expected 
to shorten the time between research and commercialization, bringing medical treatments more 
quickly from the lab to the patient while also making Georgia more competitive in the biomedical 
arena. 'The facility is a joint investment with the State of Georgia providing $59 million in state 
funds and Georgia Tech contributing $34 million in institutional and private funds. 

Efforts to improve the climate for collaborations between universities and businesses are not 
limited to campus efforts. The University-Industry Demonstration Partnership’’ (UIDP} is an 
oiganization of universities, companies, and national laboratories who meet to discuss contracting 
and intellectual property issues, develop more nuanced understandings of publication and 
technology transfer preferences, and find solutions that are based on principles and good practices. 
Growing from a 2005 meeting of like-minded universities and companies that came together in the 
University-Industry Congress, the UIDP has enabled participants to understand one another's 
perspectives and develop contracting practices Uiat respect the unique missions of academic 
institutions and industry sponsors of research. UIDP is now an activity of the Government 
University Industry Research Roundtable. With funding from Uie National Institutes of Health, 
National Science Foundation and Defense 'Threat Reduction Agency, UIDP has made significant 
contributions to building understanding. Its work is accessible in Ae Guiding Principles, Contract 
Accords, and Researcher Guidebook and other publications” as well as in webinars and Contract 
Negotiation Workshops. 'The Georgia Tech Research Corporation has been a member and 
participant since UIDP was first formed; I have the honor of being the group's immediate past- 
president 

Why Partnerships with Industry Are Important to a Research Institution 

Industry partnerships are important because they add a real-world dimension to university 
research and education by offering insight into relevant problems, access to technologies and 
focilities and for university researchers, and funding, as well as learning opportunities and future 


'http://www.gatech.edu/newsrooin/release.html?nld=48988 
’ http://www.youtube.eom/watch7w:UsxMxXXp-dA 
“http://slte 5 .nation 3 lacademies.org/pga/uidp/index.htm 
'‘http://sites.nationalacademles.org/PGA/uldp/PGA_0S5253 
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employment for students. Georgia Tech is actively engaged with large and small companies across 
the research spectrum. With 602 agreements in &cal year 2012, private industry accounts for 14 % 
of Georgia Tech's sponsored research. Through sponsorship of research, company funding allows 
the university to expand research programs and support more graduate student projects. These 
research programs foequentiy lead to licensable new inventions. Of the 407 invention disclosures 
received by Georgia Tech Research Corporation in fiscal year 2012, 103 resulted from industry- 
sponsored research. 

Long-term collaborations are an important feature of productive university-industry relationships. 
Boeing selected Georgia Tech as one of its 16 suppliers of the year in 2012, citing basic and applied 
research Uiat have increased knowledge and understanding of fluid flow, advanced manufacturing 
technology, advanced design and advanced aircraft technology. In announcing the award. Jack 
House, vice president of Supplier Management for Boeing Defense, Space & Security and leader of 
Boeing's companywide Supplier Management program, said, ‘In today's challenging business 
environment; an agile supply chain that continuously delivers excellent performance is critical.*>2 

Businesses are the entities that bring new technologies into public use through commercialization 
of new products based on these inventions and discoveries. They are the licensees of technologies 
that arise from Geoigia Tech's basic research whether funded by the federal government or state or 
institutional funds. Over 80% of Georgia Tech's licensed inventions are licensed to existing 
industry. Industry relationships allow Georgia Tech to meet its obligations under the Bayh-Dole Act 
to ensure that the public benefits from inventions made in the course of federally funded research. 
Such inventions are often early-stage discoveries that must overcome any number of technioil 
hurdles before they become viable products or services. Often companies fond translational 
research to oveieome these hurdles through sponsored research that is conducted by the 
university. It is these companies that provide the investment in translational research that allows 
innovations that originated under federally funded research to become commercially viable new 
technologies that can have a positive impact on people's lives. Each year Georgia Tech creates, on 
average, a dozen new companies based on technologies licensed by foe Georgia Tech Research 
Corporation. Existing companies may invest in start-up companies providing additional pathways 
for technologies to be developed. As will be discussed later, advancing technologies to a more 
investible and less risky level of technical readiness prior to licensing would likely lead to reduced 
time to adoption and a greater likelihood of success. 

Universities are part of the R&D supply chain for U.S. companies, providing transformational 
technologies as well as incremental solutions to increase productivity and sustalnabili^ or solve 
other challenging problems. And, of course, research universities provide foe skilled workforce 
companies require. Most of the companies that sponsor research at Georgia Tech also recruit and 
hire foe institute's graduates, who often become leaders of innovation within foe company. And, 
industry funding supports research that is conducted by foculty and graduate students, enabling 
students, through stipend support and tuition remission, to complete their studies. 

The ResponslbiHty of foe Nation's Research Universities in Encour^ng Participation in 
SdentMc Research 

Research and education at research universities are inextricably intertwined. Graduate education 
with its requirements for engagement in original research and publication of scholarly work is foe 


”http://boeing.mediaroom.com/lndex.php?item=2227&s^3 
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signature responsibility of research universities. However, providing research opportunities at the 
undergraduate level is also the responsibili^ of research universities as they allow students to 
experience discovery, which ignites a passion for research. Problem-based learning helps students 
develop ideas and technologies widiin their disciplines and in interdisciplinary research. And it 
increasingly provides a venue for companies to explore disruptive concepts by en^ging students 
through design courses supported by industry participation. Industries often provide access to 
company problems and in some cases financial support Time and a^in, company representatives 
have expressed to Georgia Tech that experiential learning helps students gain the teamwork, 
communication, project management and decision-making sldlls that are necessary for successful, 
innovative careers within companies. 

Brinpng real-world challenges into the educational process also engages some of the nation's 
brightest minds in solving some of our country's greatest problertts. At Hie graduate level, for 
example, activities such as the General Electric Smart Grid Challengei^ at Georgia Tech provide 
funds for teams of students to take on a particular challenge of national significance. GE Eners' 
provides smart grid related problem statements, and cross-fonctional teams of students collaborate 
to achieve technically feasible and economically viable solutions. Teams develop a simulation to 
demonstrate their solutions, and winning teams receive cash prizes. Students receive stipend and 
tuition support as graduate research assistants while participating in the team. In the process, 
students develop potential innovative solutions to problems in power distribution to teneflt 
society. 

It is essential in all areas of science and engineering and at all levels Hiat students gain experience 
and an understanding of research methods, design, and the interpretation of results in order to 
sustain technical progress in industries that are increasingly driven by innovation. Often the best 
time to experiment with technology development and entrepreneurship is in school especially if 
coaching and mentoring are available to help students overcome challenges or even recognize the 
inevitable feilures. Understanding how to take discoveries to innovation requires an 
entrepreneurial spirit, whether working within a company or creating a new venture. Creating 
opportunities for students to gain that experience is an important component of encouraging 
participation in scientific research. 

One program that provides coaching and mentoring in technology development is the InVenture 
Prize & Georgia Tech, a faculty-led innovation competition for undergraduate students Hiat helps 
them bring innovation and entrepreneurship to life. Students work independenUy or in teams to 
develop and present inventions that will be judged by experts. A number of InVenture Prize 
technologies have begun as individual or team efforts in problem-based learning and design 
courses. The final round of the competition is shown live by Georgia Public Broadcasting. Significant 
cash prizes are given for first and second place and to a "people's choice' wiimer. Georgia Tech 
Research Corporation files a U5. patent application for the first and second place winners. This 
year’s winners include Re-hand, a software assisted home-use hand assessment and rehabilitation 
device; S^IU, a precise and pressure-sensitive capacitive stylus; and CardiacTech, a chest retractor 
for bypass sui^ry. All these inventions are now in commercial development 

In Recommendation 10, "ensure that the United States will continue to benefit stron^y from the 
participation of international students and scholars in our research enterprise," the National 
Research Council demonstrates the need to fecilitate participation by international students in 


“http:/A»ww.ece.gatech.edu/research/l3bs/GE_Smartgrid/ 
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research in U.S. universities. Specifically, NRC recommends ensuring that visa processing for 
foreign students is as efficient and effective as possible consistent with national security concerns. 
In a recommendation that is peihaps more significant, the report also suggests that the United 
States should consider offering permanent resideniy to foreign-bom students who earn doctoral 
degrees in areas of national need from accredited UJS. universities. The effect of such policies would 
be to ensure that the VS. continues to draw talent from the entire world. About 40% of Georgia 
Tech's faculty and graduate students were not bom in the United States, which is consistent with 
national statistics. Vilcek and Cronsteinu found that 30% of the United States' winners of the Nobel 
Prize between 1901 and 2005 were foreign-bom. At Georgia Tech we hear from companies 
recruiting students that a more straightforward pathway to permanent residency and citizenship 
would facilitate their ability to sustain programs of innovation. From my own observation, I can tell 
you that foreign-bom students who are inventors are often interested in entrepreneurial 
technology transfer and will form businesses based on their inventions. It is good economic 
development strategy to retain those new businesses in the United States and, for those of us in 
state institutions, in the local geographic region. 

Novel Tediniques Georgia Tech Is Employing to Encourage Innovation and American 
Competitiveneffi 

It is paramount for researdi universities to continue to provide a venue for exploring and realizing 
dismptive innovation for students, industry and society. The risks associated with failure are 
typically less severe in an academic setting than in industry, where concerns about profits and 
losses often inhibit the pursuit of disruptive ideas. Within the university environment, the 
investment cost is often significantly less, healthy competition between ideas is culturally 
acceptable, and students and facul^ are predisposed to disruptive thought The balance sought by 
Georgia Tech is to engender and support a culture that blends this high risk, discovery-focused 
research with the early identification of the commercial potential of discoveries. 

Georgia Tech inaugurated two novel programs in 2011 that focus on accelerating innovation 
through the formation of new ventures, wdiich are often based on technologies licensed by the 
Georgia Tech Research Corporation. The first Georgia Tech Integrated Program for Start-ups 
[GTilPS™), consists of two components: GTrlK"* Facilitation and the GT:IPS™ License. GT:IPS“ 
Facilitation is a graduated program of support information, and education for new company 
founders, while the GT;IPS” License offers the same terms to all Georgia Tech startups In the same 
field and provides the startup with transparency into GTRCs processes. GTRC undertook the 
project with a commitment to developing a license that would be accepted by the Georgia Tech 
community, be used without reservation by attorneys representing Georgia Tech startups, and be 
accepted by a large spectrum of investors and future business partners of our licensees. With that 
goal in mind, the Office of Technology Licensing engaged multiple law firms specializing in new 
venture formation and financing in an iterative process to finalize the GT:1PS” license. 

Flashpoint is a professional development program in start-up engineering, a term coined to connect 
Georgia Tech's engineering heritage with its strategic focus on innovation. FlashPoint offers 
entrepreneurial education and access to experienced mentors, experts, and investors in an exciting, 
immersive, shared-learning, open workspace. Based on lean start-up methodologies similar to 
those used by Y Combinator and other programs, this is the first sudi program based in a 


“a Prize for the Foreign-born, Jan Vilcek and Bruce N. Cronstein, The FASEB Journal vol. 20 no. 9 1281-1283, July 
20)6 
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univei^ity. With support from an angel fund established by local investors, FlashPoint is working 
with its second cohort An example of a FlashPoint graduate is a new company called Pindrop 
Security. Pindrop Security offers a patent-pending technology to prevent phone-based fraud by 
identifying key attributes of any phone call to create a 'phone fingerprint’ which allows banks and 
other financial institutions to aufiienticate calls. 

On July 18, 2012, the National Science Foundation (NSF) announced that Georgia Tech will be a 
founding network node for its Innovation Corps (I-Corps) pri^ram, which aims to develop scientific 
and engineering discoveries into useful technologies, products and processes. The 1-Corps program 
is an important bridge that connects NSF-fiinded scientific research and basic science and 
engineering discoveries with technology development to meet societal needs. Leveraging 
experience and guidance from established entrepreneurs and a targeted curriculum, l-Corps 
participants, a faculty investigator and an entrepreneurial lead drawn from the universi^ learn to 
identify valuable prc^uct opportunities that can emerge from academic research. Georgia Tech’s I- 
Corps node will serve the southeast region and beyond. 

The Invention Studio, opened in 2008, has provided a multidisciplinary space for undergraduate 
students to approach engineering problems in unconventional ways without concerns of failure. 
Comprisii^ three separate rooms, this 1,000-square-foot, 'free to use' studio is run by nearly 50 
undergraduate volunteers from the Georgia Te^ Maker's Club. Companies such as Coca-Cola, Ford, 
John Deere, Autodesk and Caterpillar have helped support the studio due to their keen interest in 
hiring students who possess practical engineering skills and have the ability to create innovative 
solutions. Two finalists of the 20 1 1 InVenture Prize, AutoRhexis, an innovate device for cataract 
surgery, and Velociryder, a motorized, self-balancing skateboard, developed their prototypes at the 
studio. 

Major Qrallenges Facing Georgia Tech’s Researdi Efforts Today 

’The main challenge facing Georgia Tech’s research efforts is not unique to our Institute. Higher 
education is a highly regulated industry. While many regulations and reporting requirements are 
necessary, some place an additional burden upon research universities and, more specifically, the 
researchers who should be focusing their attention on improving the human condition. An example 
of overregulation can be found in the escalating requirements imposed by the Department of 
Defense for universities that conduct research using human subjects. Each universify funded by the 
Department of Defense must execute addenda to its Federal-wide Assurance for Human Subjects 
Research wdiich is filed in compliance with the Common Rule (45CFR 46). Each addendum is unique 
and specific to the branch of the military that funds the research or witii which the university is 
engaged. Thus along with the Common Rule administered by fire Public Health Service's Office of 
Human Research Protection and guidelines promulgated by the Food and Drug Administration, we 
now have separate rules for the U.S. Army, the U.S. Navy, and the U.S. Air Force. Along with file 
addenda come requirements for a second agency review of protocols and duplicative training — 
often involving the same on-line training modules — for all investigators. No doubt the Department 
of Defense has spedal concerns; however, it would be for more efficient to work within the common 
rule to ensure that university Institutional Review Boards adequately address those concerns and 
eliminate time consuming redundant review, duplicative training, and the costly record-keeping 
and reporting associated wifli it 


10 



68 


As discussed by NRC in Research Universities and the Future of America, the impact of redundant 
regulation is felt by faculty researchers as well as universities, in 2007 research conducted by the 
Federal Demonstration Partnership!: it was revealed that university researchers across the nation 
are experiencing signiflcant challenges related to the growing number of administrative and 
regulatory tasks they must perform for each of their research programs. Most notably, the study 
indicated that of the total time that Acuity devote to research, 42% is spent on pre- and post-award 
administrative activities. 

These statistics have genuine significance when considering the role of universities in fostering 
innovation. Scientists and engineers are spending an increasing amount of time outside of the lab, 
away from the work that could lead to the next cure for a life-threatening disease or new 
alternative energy source. If we could reduce their administrative burden, university researchers 
could complete groundbreaking work more quickly and it could be commercialized teter. This is a 
much better use of federal research dollars and those funds provided by other sponsors. 

Recommendation 7 of the NRC Report calls for reducing or eliminating regulations tiiat increase 
administrative costs, impede research productivity, and deflect creative energy without 
substantially improving the research environment A framework for evaluating and revising 
regulatory regimes that apply to U.S. universities is described by the American Association of 
Universities (AAU) and the Council on Governmental Relations (COGR) in the paper Reforming 
Regulation of Research Universities^. AAU and COGR make the following recommendations for 
agencies promulgating regulations that affect U.S. university research. Quoting from AAU and COGR, 
regulatory autiiorities should: 

• Eliminate outright or exempt universities from regulations [that should not apply to 

universities] 

• Harmonize the regulation across agencies to avoid duplication and redundanty 

• Tier the regulation to levels of risk rather than assuming that one size fits all 

• Refocus the regulation on performance-based goals rather than on process 

• Adjust the regulation to better fit the academic research environment 

It should also be recognized that all new regulations strain existing resources, especially staff. In 
many cases, additional staff are required to adequately address federal regulations. This presents a 
fiscal challenge for universities, especially public research universities that have experienced a 
dramatic decrease in state funding due to ^e global recession. 

One of the biggest challenges Georgia Tech and peer universities &ce, now and in the foreseeable 
future, deals with limited resources. The economic environment has led to decreases in funding at 
federal, state and local levels. Over the past three years, Georgia Tech's state appropriation has 
decreased Ity almost $100 million, or approximately 31%. The Institute has been able to recover 
approximately $30 million through tuition Increases and other sources. The $70 million difference 
is a significant portion of a $1.2 billion budget 

State funding shortfalls are compounded by the inability of universities to fully recover facilities 
and administrative (F&A} costs due to the 26% cap placed on most federal research contracts. This 
funding is used to cover Ae cost of complying with regulations and other required administrative 


'Reduce Administrative Burden" (editoriai) Aian I. Leshner, Chief Executive Officer of the American Association 
for the Advancement of Science and Executive Publisher of 'Science' SCIENCE Vol. 332, December 12, 200B 
“ Reforming Regulation of Research Universities. Tobin L Smith, Josh Trapani, Anthony DeCrappeo, and David 
Kennedy. ISSUES IN SCIENCE AND TECHNOLOGY Summer 2011 
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and facilities support functions. The real cost associated with doing research often stretches well 
beyond the F&A Ending available in a federal contract The shortage often has to be filled by 
universities using other unrestricted funds. According to the Association of American Universities,” 
this constitutes an under-reimbursement and ‘drains not only university funds but faculty time." 
inadequate F&A funding limits the ability of administrative support staff to assist researchers with 
administrative tasks. The burden is then shifted to researchers, who consequently lose valuable 
time in the laboratory or classroom. Providing needed resources and being judicious about 
regulations will help researchers have more time to innovate in ways that will improve lives, 
reshape industries, and help transform our world. 

Recommendation 6 in the NRC Report addresses this risk directly when it says that the ‘federal 
government and other research sponsors should strive to cover the full costs of research projects 
and other activities they procure from research universities in a consistent and transparent 
manner.' As a research administrator with more than 22 years of experience in higher education, I 
can tell 3 rou that the call for consistent and full cost recovery for direct costs and for facilities, 
administrative, and compliance costs is a recommendation that, if implemented, would bring 
predictability and stability to the research enterprise and would help foster better compliance 
regimes. Note that NRC calls for full support of research costs by federal and non-federal sponsors 
which, of course, includes industry. In my experience, most companies do not object to paying full 
F&A costs in sponsored research. 

Comments on the Recommendations in die National Academies report Research Universities 
and the Future of America 

The ten action items in the National Academies report. Research Universities and the Future of 
America, each ofier insights into the chalienges and opportunities ahead for U.S. universities. In my 
view. Recommendation 3 is especially relevant to toda/s topic. The Relationship Between Business and 
Research Universities: Collaborations Fueling Ameriain Innovations and Job Creation, so I will focus 
my remaining remailcs on this topic. Recommendation 3 calls on us to ‘strengthen the business role 
in the research partnership, facilitating the transfer of knowledge, ideas, and technology to society 
and accelerate Ae ‘time to innovation' in order to achieve our national goals' and suggests specific 
actions for government; businesses, and universities. 

When endeavoring to accelerate the time to innovation it is critical to recognize that there is a 
considerable distance between invention and innovation. The journey from discovery to 
development is often described in terms of technology readiness levels (Figure 3), which the 
Department of Defense formally defines as a progression from basic research to a system that is 
ready to deploy. 


” ‘Renewing the Partnership; thoughts on the Current Status of American Research Universities' Association of 
American Universities November 16, 2009 
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Federally fiinded research at universities is largely — and properly — directed toward the first two 
levels. Where inquiry leads to new discoveries about the fundamental nature of matter, energy and 


life that lead to new insights and form the basis of transformational new ideas. A university 


environment is the primary way these kinds of 
studies can occur. Th^ increasingly rely on 
advanced experimental infrastructure, take place 
over many years, and require the specialized 
technical skills of university researchers. 

Since the days of Vannevar Busht^, the value of 
federally funded basic research has been 
recognized as an important driver of progress 
across every discipline. The conversion of 
discoveries in all disciplines to inventions that 
can be developed ty business follows the same 
path from discovery and invention to proof of 
concept, prototyping and integration into 
commercially viable systems and products as 
shown in Figure 4. For good reasons, various 
metaphors invoking the image of a chasm are 
generally used to describe the step between 
basic and translational research, which is the 


Technology Readiness Levels 1 Through 6 

1. Basic principles are observed and reported. 

2. Technology concepts and applications are 
formulated and Invention begins. 

3. Analytical and experimental critical ftinctlons 
and characteristics proof of concept occurs. 
This Is where 'research and developmenf in 
the Industrial sense begins. 

4. Components are validated and Integrated in 
the laboratory environment. 

5. Components are validated In the relevant 
operating environment and fidelity and 
reliability are increased. 

6. System and subsystem models or prototypes 
are demonstrated In a relevant environment 

figure 3 


beginning of product development This is a difficult stage for three reasons; 1] such research is 
risky in the sense that the probability of technical failure is relatively high, 2} financial benefit is 
sometime in the future, and 3} the time to find funding and conduct the work is relatively short 
with decisions about filing for non-provisional patent protection required in a timely manner. 
Reducing the risk of new technologies through proof of concept enables both universities and 


companies to make better decisions about pursuing development 



Figure 4 


“ Vannevar Bush (1945). 


!t. Washington, D. C: U.S. 


Government Printing Office. 
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The federal government has a role in helping to fund development of technologies through proof of 
concept, thereby making them more investable, and in creating the ecosystem that first helps bring 
business professionals, investors, and inventors together in a environment conducive to 
entrepreneurship. Federally funded programs like the NSF 1-Corp Program fill this gap. The 
National Center for Advancing Translational Sciences (NCATS) in the National Institutes Of Health 
seeks to accelerate the transformation of laboratory discoveries into new dierapies and fills this 
niche in health technologies. The Qlnical and Translational Sciences Institutes bring research- 
performing institutions toother to collaborate in developing new technologies and transferring 
technologies. Georgia Tech is part of the Atlanta Clinical and Translational Science Institute funded 
by NCATS. The Cures Accleration Network has flexibility in its funding programs, which are 
targeted toward reducing barriers to translation of technology and accelerating the development of 
cures. Proposals, like those offered by Congressman Lipinski, to permit Small Business Innovation 
Researdi &nds to be used for proof of concept research would extend the availability of federal 
funds already intended for the creation of new ventures based on innovation to be used at this 
early, critical stage. In a letter dated February 2, 2012, to Francis Collins, M.D., Ph.D., director, 
National Institutes of Health, the Association of American Universities and the Association of Public 
Land-grant Universities expressed support for goals of the NCATS program and extension of SBIR 
funding to include proof of concept 

It is worth noting that programs that encourage technology transfer through new venture creation 
or en^gementwith industry in development of drugs and devices are burdened by increasingly 
complex regulations regarding investigators' Financial Conflicts of Interest Georgia Tech and other 
research universties understand and appreciate the importance of disclosure and management of 
conflicts of interest that might interfere with any aspect of the design, conduct and reporting of 
research. However, as with other regulations, the imposition of new standards for reporting 
without resources for compliance requires that professional staff, sterns development resources, 
and faculty time be diverted. It is important that such regulations be non-duplicative and scaled to 
the risk. The costs of proving compliance with conflict of interest regulations in these situations 
should be recognized as a cost of technology transfer. 

Recommendation 3 suggests that universities, businesses, national laboratories and the federal 
government examine the pathways by which ideas, discoveries and inventions are developed and 
move out of universities and to business. Stephen E. Crosst’, executive vice president for Research 
at Georgia Tech, has suggested that rather than being a linear process it is a concurrent one witii 
teams of faculty, graduate students, and application and economic development professionals 
engaged with business and Industry to accelerate the maturation of technology and its transition to 
the marketplace. The value to business in working with research — other than the access to 
inventions and know-how — is that research universities, through their innovation processes, 
provide a venue to explore and realize ‘disruptive innovations outside the constraining and often 
bureaucratic confines of their profit/loss units.' 

Recommendation 3 also calls for universities to improve management of intellectual property to 
improve technology transfer. Programs such as GT:1PS" and streamlined licensing processes at 
other universities demonstrate a commitment to seek best practices. New, more industry-friendly 


” Stephen E, Cross, One Research University's Strategy for Supporting an Innovation Ecosystem, Proceedings of the 
2nd Annual International Omference on Innovation and Entrepreneurship, July 2012. 
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agreements for research engagements, such as the White and Gold Agreement, similarly facilitate 
technology transfer by addressing die dissemination of intellectual property that might result from 
the research in the research agreement 

In summary. Recommendations 3, 5, 6, 9 and 10 offer suggestions that would enhance the ability of 
universities and businesses to collaborate in research and better educate a diverse and highly 
skilled workforce. These recommendations suggest ways to provide stable funding for research 
infrastructure and compliance as well as sensible and reliable regulatory regimes that would allow 
university researchers to focus on research and technology transfer. The research infrastructure of 
U.S. universities, supported in part by the federal investment in basic and applied research and 
funded by Facilities and Administrative Cost recovery, is a key element of this country’s ability to 
sustain innovation. Regulatory reform that maintains legitimate protections and requirements for 
accountability, vidiile eliminating duplication and redundancy, would make research more efficient 
And Anally, policies and funding mechanisms that enable universities and business — both existing 
industry and new ventures — to work together in translational research and proof of concept 
research would be welcomed. 
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Chairman Brooks. Thank you, Ms. Carton. 

I would like to thank the panel for their testimony. 

Reminding Members that committee rules limit questions to five 
minutes, the Chair will at this point open the round of questions. 

Normally, the Chair recognizes himself, but in this instance, I 
am going to defer my opening slot to Mr. Benishek of the great 
State of Michigan. 

Mr. Benishek. Thank you, Mr. Chairman. I really appreciate it. 

Well, this is a great opportunity for me. I was just at a — actually 
a community college yesterday that does concrete research in asso- 
ciation with concrete business people in the City of Alpena. And 
that was — leads me to my first question is that how do these part- 
nerships get started and how do you determine — I mean it sounds 
like from some of the testimony that it is like big research univer- 
sities, you know, the big-time schools. And, you know, I have like 
five small universities in my district which, you know, they seem 
to have done some pretty decent research in this — in concrete de- 
velopment and research. And I mean how do I get, you know, my 
community colleges and, you know, four-year, two-year degree 
schools involved in this a little bit more? And is there more of a 
place for that? Does anyone have to comment? 

Dr. Graziano. I will be happy to comment. I don’t have a real 
clear answer to say, well, this is how to do it. And you are right. 
We do concentrate on the larger research institutions for our R&D 
strategy because that is where we are looking at graduate stu- 
dents. But at the same time, we — I know we work — we have 
worked a lot with Delta College to help bring, you know, the not- 
advanced degrees into better training and better workplace oppor- 
tunities. 

As far as getting R&D funding there, I think the best way that 
we could probably do something like that is through the major uni- 
versities. So let’s say, for example, we have a research program, if 
we have something that makes sense in the area of, say, your con- 
crete research that you were talking about, a project that could go 
through, say. University of Michigan or Michigan State University, 
could be subcontracted to the universities. So I think it is a matter 
of marrying up those capabilities so that we can say, hey, that 
aligns — what they are doing there aligns with some goal that we 
want to get at now. How do we make that connection 

Mr. Benishek. Right. 

Dr. Graziano. — to get a program underway that maybe can sup- 
port that research in a way that aligns with our goals and what 
our needs are. Does that make some sense 

Mr. Benishek. Yeah, a little bit. 

Dr. Graziano. I think it is probably not exactly what you wanted 
to hear but 

Mr. Benishek. Well, I am going to send my people over to talk 
to you but 

Dr. Graziano. That would be great. 

Mr. Benishek. Ms. Garton, I had a question, too. You mentioned 
about the regulated nature of higher education and there were 
some barriers to research. Could you give me a couple of examples 
of things like that? 



74 


Ms. Garton. Yes, sir. The — universities don’t certainly object to 
regulation and to requirements to report the results of our research 
or to report how funds are used for research. What I think the 
problem is is where we have duplicative regulation or we have mul- 
tiple reporting to different agencies. We report the same data to a 
number of different agencies and have sort of a duplicative report- 
ing process. So the kinds of things that I would suggest that could 
probably be looked at and to reduce burden would be things like 
requirements by, for example, the Department of Defense to have 
multiple reviews of the same protocol by three different IRBs be- 
fore the research can be conducted. That could probably be, you 
know, streamlined and improved so maybe one IRB could do that 
work. 

Other things like the federal reporting requirement could be 
streamlined and be put into a logical sequence, which I think peo- 
ple are beginning to work on doing so that we don’t have multiple 
reports, electronic reports that have to go in different formats to 
different agencies and require us to have different systems to re- 
port our results to three different agencies. 

Mr. Benishek. Right. I just have one more question. You know, 
government funding plays a significant role in this initial research, 
and I support that and I also support the public-private partner- 
ships. But I wanted to know what your opinion is as to determine 
when the time for the government funding is over and what param- 
eters we should put on this R&D funding so that it transitions to 
more of a — when there is something actually economically viable, 
at what point does that occur. Mr. Hickman, do you have a — you 
seem to be nodding your head there. Do you have an idea there? 

Dr. Hickman. The transition can occur at many different places. 
And at that time it is more likely that Deere will to take this re- 
search. We don’t do as much fundamental basic research. We do 
more of applying various systems that we can put into an equip- 
ment solution for our customers. So the transition can occur at dif- 
ferent times and it is one of the advantages of having those close 
relationships with universities. You may not always be first in line 
with the research lab, but we are there to find out about that 
transistion is and when it comes about. 

Mr. Benishek. Anyone else have a comment in that regard? Mr. 
Johnson? 

Dr. Johnson. I think the — one of the principle roles for federally 
funded research is to invest in high-risk, high-payoff research. And 
many of the problems that we face today as a Nation and in fact 
as the world, the fundamental solutions for those problems are not 
known and so the Federal Government does have a major role. And 
I think as this report pointed out, by having a closer collaboration 
between the invention-creators — that is in this case the universities 
in this discussion — and the innovators, that is the businesses — hav- 
ing that federal funding support that invention and then having a 
place for that to go through, the partnership will in fact do just 
what you ask, and that is turning the federal research dollars 
spent in high-payoff areas into outcomes through that university- 
industry partnership. 

Mr. Benishek. I think my time is up. Thank you. 

Chairman Brooks. Thank you, Mr. Benishek. 
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The Chair now recognizes the Ranking Member, Mr. Lipinski, 
from the great State of Illinois. 

Mr. Lipinski. Thank you, Mr. Chairman. 

So many questions that I have, let me try to get into this quickly. 
I think one of the issues here — most of the time most hearings we 
talk sort of at a level a little higher and more general than might 
be good to help all of us to get a better understanding of, first of 
all, what exactly are these collaborations, these partnerships like? 
Is there a typical form these partnerships take? Does it depend on 
specific nature — does the specific nature depend on the situation, 
the objective? And we are also talking about at different points I 
know, say, research we were talking — well, basic research or some- 
thing where it is getting more applied, so I think it might be help- 
ful just to talk — ^let me start with Dr. Graziano. Could you give 
some examples of how these partnerships come together and what 
exactly these partnerships do? Because I can imagine them and I 
think that they — there are a lot of different types, but could you 
give some examples 

Dr. Graziano. Sure. 

Mr. Lipinski. — and how they come about. 

Dr. Graziano. Yeah, there is a lot of types and clear and fore- 
most is — our goal is to really help develop talent. But some exam- 
ples of how they come about — and we put a lot of effort into under- 
standing the capabilities at our university partners and the direc- 
tions they want to go in and understanding within our businesses 
what the priorities are for some of the real high-risk areas and try- 
ing to match those up so that we can see a good alignment for a 
partnership. The way they come about at that point is myself or 
somebody in our organization will make those connections to the 
university, say hey, we would like to talk about this area. Let’s get 
together. And it just starts just like you want to just sit down and 
talk and see how things align and what you can do with each 
other. 

Mr. Lipinski. Do you look at what is being done already at the 
university or do you choose the university first and then start talk- 
ing about — how does that come about? 

Dr. Graziano. We pretty much look at what is being done at the 
university or what the really strong, really bright minds are doing 
there and see if those capabilities align with what we are doing. 
So they don’t necessarily have something that is all developed and 
then we go in and say, hey, you already have this; here is a fee 
for service. But, look, we got some really bright stuff going on in 
general in this area of optical electronics. Let’s talk about whether 
or not you can help us now come up with new lighting technologies 
for displays. And so we look at that general strength that they 
have and then try to shape something together. 

In some cases, we try to leverage what is already being federally 
funded. The EFRCs, which are out there in the case of solar, we 
engaged Cal-Tech, University of Illinois, and UC Berkeley, who are 
all leading up one of those — one of the energy frontier research cen- 
ters and said, hey, we see a way that we can engage with that. It 
is already stuff that is going on. You got some great work going. 
Now, let’s see how can we start to take that fundamental research 
and build it out so that we can actually think about applying it 



76 


commercially down the road. And it is not just a matter of dumping 
it in. There are still many risks and challenges that have to be 
achieved to get that fundamental research and bring it to commer- 
cialization. 

Mr. Lipinski. Are there other sort of types that anyone else 
wants to mention, types of partnerships besides what Dr. Graziano 
was describing 

Dr. Hickman. We have a number of types of partnerships. They 
can involve service agreements where you are looking for an an- 
swer very quickly. They can involve consulting arrangements and 
memberships in consortiums. Quite often, universities will have 
specializations, sometimes very niche-related consortiums, where 
you can begin those relationships. These are excellent ways to 
begin learning what the capabilities are between universities and 
industry. 

Mr. Lipinski. Anyone else? 

I want to ask what is the role, then — and Dr. Graziano talked 
about EFRC — how much of this would be going on — I mean what — 
where do you see the importance of the role of federal funding in 
all of this? What if federal funding were lessoned or disappeared? 
How much of this work that you are doing — your partnerships, 
your collaborations with universities — how much would it take the 
place of any of that or could it to any extent or is it really the fact 
that is this research — federally funded research wasn’t going on, 
you wouldn’t have these opportunities that you have to make these 
partnerships. What is your opinion on — whoever wants to jump in. 

Mr. Lipinski. Mr. Green? 

Mr. Green. No, I mean I think — you know, sometimes we — you 
know, we miss the forest for the trees here. I mean what we are 
talking about is the opportunity to create a new economy. All right. 
And what we are talking about is the opportunity to have business 
closely engaged so that there is a good economic value in this re- 
search. And I think, you know, frankly, we need to double-down on 
the things we do federally funded but we also need to industrialize 
the process of business working with our universities in a con- 
sistent, predictable way because that is what is going to generate 
the economic renaissance. Because really — ^you know, what we have 
talked a lot about today is about the how you get there, but what 
we are solving for, right, our high-skilled jobs, rising standards of 
living, and an economic vibrance. And that is the trapped assets 
that we have in the universities that we need to exploit from the 
Federal Government and from industry. 

Mr. Lipinski. Does the Federal Government have a role in help- 
ing to increase those 

Mr. Green. One of the 

Mr. Lipinski. — relationships? 

Mr. Green. One of the things you mentioned, you know, you 
mentioned tax and so forth but you also mentioned convening and 
collaborating. I think the Federal Government has a profound role 
and in fact obligation and it is a missed opportunity not to try to 
take all these little point solutions, which are all good, but indus- 
trializes the state of mind for how the United States is going to re- 
generate economic activity with a bias towards innovation and dif- 
ferentiation. 
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Mr. Lipinski. Thank you. And I am way over time. I just want 
to say I appreciate — I want to congratulate Ms. Garton and Geor- 
gia Tech for the I-Corps node and I think that is another impor- 
tant way among many to promote entrepreneurism. 

And I will yield back. 

Chairman Brooks. Thank you, Mr. Lipinski. 

The Chair now recognizes himself for five minutes. 

The National Academies report includes several recommenda- 
tions for increased federal financial support. I find these rec- 
ommendations illustrate a somewhat interesting perspective about 
the outlook for federal funding over the next several years given 
the situation that we are in. And I am going to have two comments 
and then I am going to ask you all to respond. 

According to committee staff, expenditures for research per- 
formed in academic institutions have almost doubled in the past 
decade, rising from $30 billion in 2000 to almost $55 billion in 2009 
in current dollars, which in current-dollar terms is roughly an 83 
percent increase in funding over a nine-year period of time. The 
amount of research and development performed by business rose 
from nearly $192 billion in 2000 to nearly $267 billion in 2008, an 
increase of 39 percent in current dollars. 

At the federal level — I am going to hammer on something that 
you all are probably already familiar with — we have record-setting 
deficits. We have had a 1.4 trillion and 1.3 trillion and 1.3 trillion 
back-to-back-to-back. This year, we have already blown through the 
$1 trillion deficit mark. White House projections for this fiscal year 
around 1.2 trillion. The White House is already projecting that next 
fiscal year starting October 1 will be another trillion-dollar deficit. 

As a consequence, our total debt is ballooning. We blew through 
the $15 trillion debt mark in November of last year. We are soon 
going to blow through the $16 trillion debt mark this year. Entitle- 
ments have gone up considerably. Entitlements during the last fis- 
cal year went up more than $100 billion in cost to American tax- 
payers. Debt service from fiscal year 2010 to fiscal year 2011 went 
up $25 billion. One of the adverse consequences of borrowing more 
money is that you have to pay more to the creditors in exchange 
for the higher debt that you have borrowed. Twenty-five billion, to 
put it in perspective, that is more than the entire Federal Govern- 
ment budget for NASA and that is roughly half of the entire fed- 
eral budget for all of our transportation infrastructure needs — 
highways, roads, things of that nature. 

So in this kind of context we can anticipate there is going to be 
stiffer competition for scarcer federal dollars going forward, and in 
that competition between, say, research universities and entitle- 
ment programs, do you have a judgment as to who should prevail? 
What is the best approach for our country going forward? What is 
the best approach for our economy going forward? And why do you 
have a judgment as to who should prevail? 

Mr. Green, and then we will just work across. 

Mr. Green. I guess, you know, I am a business person. I make 
a payroll, I run a tight ship, I think hard about economics. I do be- 
lieve that our research capabilities are an untapped asset. I think 
a dollar spent on research — I mean you get a shovel-ready project, 
you get a swimming pool. You get a bridge. You get a research- 
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ready project, you can change how the world works and lives. I 
think our research institutions have an obligation to be more effi- 
cient and deliver more value for money. I think they have taken 
that on and it says that in the report. 

But I think importantly, in terms of changing how the world 
works and lives, in terms of having an innovation economy, the re- 
turn, you know, in shovel-ready is Hickman, 5X. The return in re- 
search-ready could be 1,000X. And as a business leader, I believe 
that profoundly and I think it can really energize the next renais- 
sance in American economic activity. 

Chairman Brooks. Before I get to Dr. Johnson, let me add that 
I am from Huntsville, Alabama, which is the home of America’s 
second-largest research park and we also have two fine universities 
that are engaged in basic research. So I agree with your point of 
view, Mr. Green. What I am looking for is ammunition or insight 
that can help us prevail in these kinds of debates and arguments 
going forward. And of course, if you disagree and think research 
universities should not be competitive with the entitlement pro- 
grams, feel free to express that point of view, too, because we 
would love to fund all of them but we don’t have enough money to 
do so. 

Dr. Johnson? 

Dr. Johnson. Thank you. 

I think that, as the report points out, there can be increases in 
the efficiency, the partnership between academia and industry and 
the focus of the research. So there can be efficiency increases. How- 
ever, we know historically that investments in research and devel- 
opment have been an engine for the economic growth of the Nation 
and of other nations in the world. Roughly 50 percent of the new 
jobs created will be in STEM fields. 

We are also on the cusp of the convergence of a lot of tech- 
nologies that have been behind the curtain in basic research for a 
number of years and that are finally coming together and finally 
reaching the point where they can make a huge impact. Advanced 
materials, advanced manufacturing, these can be turned into eco- 
nomic engines for the nation and discriminators for our competi- 
tiveness. 

Chairman Brooks. Thank you. 

And Dr. Hickman, before I get to your remarks, I see my time 
has expired. But inasmuch as I am the Chair, I get to waive those 
kind of things. But I want to assure my colleagues that if they 
have a pending question they would like all the panelists to answer 
that I will similarly waive the 5-minute rule so that they can get 
an answer from each of our panelists. 

Dr. Hickman. Well, I agree with the comments that the previous 
speakers made. I don’t need to reiterate their comments regarding 
the payback overall of research activities and the needs for im- 
provements and efficiencies. 

I also would like to tie a major role that research universities 
have in developing the future workforce, which will tie back to fu- 
ture entitlements. It may be a much longer-term perspective than 
the current entitlement issues, but there is that relationship, in- 
cluding the factor of making sure that we are trained in various 
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STEM-related fields and that applies across the broad reaches of 
the population of the United States. 

Chairman Brooks. Thank you, Dr. Hickman. 

Dr. Graziano? 

Dr. Graziano. Yeah. One thing I want to bring up in this regard 
because I think what matters is not just getting more money out 
there, which is of course important, but how we focus that money. 
And we talk a lot about universities doing basic research and then 
industry then just turning it into products. And I think the area 
to focus is really in that transition period. There is still a lot of risk 
coming from fundamental research on the products. There is a lot 
of development and a lot of knowledge that needs to be done there. 

I think something like the proposals that have come out of the 
Advanced Manufacturing Program report tried to address that 
much the way the DARPA model tries to bridge that gap, you 
know, the valley of death sort of thing. 

So I think it is a matter of focusing there not only because of 
helping to bridge that gap but it brings other organizations like the 
community colleges and it gets to bringing that research there, 
training a workforce not just at the high-level research areas but 
the technology areas and the medium-range areas. I think it is an 
area where we can really have impact if we could address the focus 
a little more, not just throw more money at it. 

Chairman Brooks. Ms. Garton, again, with respect to the com- 
petition between research universities and a myriad of other pro- 
grams and the entitlement programs that are ballooning, where do 
you stand? What would you recommend that we in Congress do? 

Ms. Garton. Well, I agree with the other panelists that it is — 
that basic research that drives the transformational new ideas into 
entirely new industries. I also agree with them that undertaking 
more efficiencies, developing more streamlined processes, working 
together with the Federal Government to make our indirect cost re- 
coveries cover all of our infrastructure needs. Those are very impor- 
tant components of becoming more efficient with the funds that we 
have. But it is that link between research and education that is 
going to reduce the need for entitlement programs in the future as 
we have a workforce that is expanding and new opportunities are 
being created from our research and using our own graduates as 
the workforce that drives that new economy. 

Chairman Brooks. Thank you, Ms. Garton, for your insight. 

At this point, the Chair recognizes Mr. Clark — yeah, there is — 
from the great State of Michigan. You are up for your five minutes 
plus as needed. 

Mr. Clarke. Thank you, Mr. Chair. I appreciate it. 

And as I mentioned to some of the panelists, I represent metro- 
politan Detroit, an area that has been very hard hit economically 
over the past few decades but yet has a very powerful national 
brand, and I would argue that brand is — goes far beyond the — its 
reputation the manufacturing sector. Once Detroit is perceived as 
coming back, that means our U.S. economy has come back with 
much strength in our global economy. 

Once concern I heard throughout your various testimonies is dif- 
ficulties relating to negotiating intellectual property agreements 
between business and industry. How can this Subcommittee actu- 
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ally make it easier to negotiate those a^eements? Let me give you 
some examples. How can we better clarify who owns the property? 
Mr. Johnson, you indicated — Dr. Johnson, you indicated sometimes 
universities don’t want to give up those rights. How can we make 
it easier to license technologies produced as a result of university 
research possibly by reducing some of the costs or some of the bu- 
reaucratic hurdles that have been mentioned? 

Also, Dr. Hickman, you indicated that the time to negotiate these 
master research agreements is sometimes too lengthy. Are there 
any thoughts on what we could do to reduce those times? I know 
these are kind of specific questions but perhaps we can create a 
better way of negotiating these agreements that could ultimately 
spur — make it easier to create more jobs. That is my first question 
and I do have others. And this is posed to anyone. 

Dr. Johnson. Okay. Thank you. I think the IP agreement sup- 
port is best achieved through a partnership and a collaboration. I 
don’t really easily see the Federal Government’s role in the activ- 
ity. What I do see is that when researchers at the university and 
when researchers in industry understand the other’s needs that the 
agreements can be reached better. Historically, I think industry 
would come to a university and say we will pay for this research 
and all we would like is the intellectual property. That is really not 
in the university’s best interest and they don’t like that and they 
don’t want to do that when in fact industry really only wanted used 
rights of that intellectual property, not ownership of the property. 
And I think reaching agreements and coming to better under- 
standing of what each party needs will yield faster agreements and 
better agreements in the long run. Maybe there is a role for the 
Federal Government but I don’t see it within that process. 

Ms. Garton. If I could add the National Science Foundation and 
National Institutes of Health have participated with the Univer- 
sity-Industry Demonstration Partnership that Mr. Hickman de- 
scribed and that is an organization that has done a lot to improve 
the climate for contracting and licensing and really has developed 
some new agreement mechanisms and some supports for nego- 
tiators and training for people who negotiate agreements and has 
done a lot to make that process much easier. 

Mr. Clarke. Thank you very much. 

Mr. Green, you powerfully mentioned that the return on re- 
search-ready investment could be 1,000X, which is extraordinary. 
In your testimony you indicated that businesses should better 
incentivize early-stage research partnerships with universities. If 
you or any of the other panelists have some thoughts on how we 
can best do that, best incentivize businesses to work at early stage 
with universities on research. 

Mr. Green. Yeah, I think the first thing is, you know, getting the 
success stories known because there are some great stories out 
there and very self-interest where universities and businesses 
teamed up to do extraordinary things. But I think, as was men- 
tioned in the opening remarks, you know, our lack of big industrial 
research capabilities that we used to have a la Bell Labs and Xerox 
Park and so forth, we have to replace that with something and we 
have to move from, you know, the science project if you will to in- 
dustrialization of the innovation and invention. And I think that is 
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something that could he facilitated through, you know, convening 
and collaborating, you know, by this panel or others in government 
as well. 

Mr. Clarke. Yes, Dr. Hickman? 

Dr. Hickman. Yes, another factor that is very important is just 
engaging universities. We have our employees engaging at univer- 
sities on curriculum reviews and on advisory councils. When you 
start maintaining these relationships, such opportunities come to 
the forefront. And when the university learns your company and 
what your needs are, the company learns the university and what 
their capabilities are — it is that matchmaking process that becomes 
so important. That takes some work and takes some engagement 
on behalf of both parties — and opportunities do come to the fore- 
front when that happens. 

Dr. Graziano. The — also just to add to that — and I agree. I don’t 
think it is something the Federal Government can really dictate 
that engagement. It is something we have to drive. But ways to 
incentivize, some of the smaller programs, things like NSF Goalies, 
which, you know, bring fundamental research together with indus- 
trial partners. You know, those kind of programs that bring people 
together like that help create those points of engagement. We are 
engaging in a lot of places, we have a lot of good resources, but 
there is a lot of medium-sized companies that — and I was one with 
Rohm and Haas that, you know, it is harder to put those resources 
there. So that kind of incentive to get connected I think on pro- 
grams together can be useful. 

Mr. Clarke. My goal representing southeastern Michigan is to 
encourage industry to partner with our great research universities. 
We have University of Michigan, Michigan State University, and 
then right in the heart of the center of Detroit is Wayne State Uni- 
versity and how that type of partnership could create more jobs 
and economic development, especially for the central part of the 
City of Detroit where we have a lot of cheap, vacant property that 
has infrastructure. We have the roads, we have the sewers right 
there. We also have very hardworking and creative people who are 
out of work who are ready and willing to work. So we have all the 
assets that you need right there. 

Many of you have mentioned the importance of making perma- 
nent and enhancing the R&D tax credit. You have other thoughts 
on how we could — on how that proposal could be further enhanced 
to spur job creation in blighted areas or high unemployment areas 
such as Detroit? But Detroit is really unique. It has gone through 
tough times but yet it has all of the assets and it has that inter- 
national brand, though, that could be leveraged to create jobs 
throughout the country. 

Dr. Graziano. Well, one program I would point out — and I think 
one of the goals of the Advanced Manufacturing Program around 
these manufacturing innovation institutes and the manufacturing 
demonstration facilities, I think they provide a means to bring a lot 
of small and medium enterprises together. They are meant to be 
sort of pilot-shared areas so maybe they could start to make use 
of the infrastructure and facilities that are vacant in places like 
Detroit and start to bring in — and they are also meant to bring a 
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level of training so it might be a way to retrain employees, you 
know, toward some of these manufacturing areas. 

So I think some of the concepts around there might be worth 
looking at that are ways that could help revitalize some of these 
areas that have infrastructure and some resources, how do we take 
better advantage of it. And that is where maybe I think the Fed- 
eral Government might be able to help that with steering in that 
direction. 

Mr. Green. I might also just add, you know, I think this is a 
place where our community colleges, which are also the overlooked 
and underappreciated resource in this country — Jim Jacobs who 
leads Macomb Community College just up there is one of the best 
people in the country. You know, the 45,000 people they used to 
train them for the auto industry and now they train them for 
healthcare and now they do other things. I mean it is a profound 
success. And I think — you know, I have always encouraged our na- 
tional universities to adopt our community college system, one, as 
a source of terrific raw talent, underappreciated and overlooked. 
But secondly, it is the place where small and medium business can 
collaborate on a micro-scale and tackle some of these issues of the 
community. 

And I think the important thing it isn’t about degrees; it is about 
capabilities and it is about training for people — training people for 
three blocks away, not 3,000 miles away. And I think, you know, 
Detroit has made good progress in that but that is an important 
thing we have an obligation to pursue across the country. 

Mr. Clarke. Well, thank you so much. 

Oh, yes. Dr. Johnson? 

Dr. Johnson. Just wanted to mention that in the fall we will be 
taking a research team to the University of Michigan to have a 2- 
day collaboration. I think it happens to also be the days before the 
university plays the Air Force so I am hoping to stay and watch 
that game. 

Commenting on the comments that were made to answer your 
question from the other panel members, I think there is this won- 
derful blend of — take the University of Michigan as an example of 
a really good research university. The — so you have business mod- 
els that aren’t closing. People want to do things and they want to — 
you know, there are activities that the business model won’t close 
on and they require subsidies in order to work. Fortunately, there 
are many technology advances that are enabling the business mod- 
els to close, mostly through cheaper manufacturing, cheaper prod- 
ucts being able to do things in a more efficient and more affordable 
way. The research universities play a major role in making that 
happen so I can envision a partnership between the research uni- 
versities, advanced manufacturing that is benefitting from the re- 
search university research making these cheaper because what you 
are doing really is fighting cheap labor. Right? What you are doing 
is taking away the cheap labor advantage through advanced manu- 
facturing. 

And then finally, I completely agree with community colleges. 
That was a question that we had earlier that the community col- 
leges aren’t just a place to prepare people for four-year colleges. All 
right. It used to be the community college prepared people to work 
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in skilled labor fields. I think this renaissance in manufacturing 
coupled with the research universities and the community college 
as a source of talent can be a wonderful consortium that could in 
fact help Detroit. 

Mr. Clarke. Thank you so much. I really appreciate your time 
and I would like to follow up with each one of you and your staffs 
on these issues. Thank you again. 

Chairman Brooks. Thank you, Mr. Clarke. 

The Chair at this point recognizes Mr. Hultgren from the great 
State of Illinois. 

And you weren’t here but I am being a little bit liberal with re- 
spect to the 5-minute time limit. That doesn’t often happen. 

Mr. Hultgren. I know. I have never known you to be liberal so 
that is good. No, thank you. Just kidding. 

It is so good to be with you. I apologize. It is one of those morn- 
ings where we have got — I have got three Subcommittee hearings 
going on at the same time so I am kind of jumping around but very 
important subject. I just want to thank you so much, each one of 
you, for being here, for the work that you are doing. It is very im- 
portant work. I do want to just give a special thank you to Mr. 
Green. I have the privilege to have the Q Center, which is an unbe- 
lievable education center in St. Charles in my district. Thousands 
and thousands and thousands of people are trained there and just 
an amazing place. I had the privilege of being out there a couple 
of months ago I think and was very, very impressed. So I appre- 
ciate the great work that Accenture is doing. It is fantastic. 

But my hope is I am passionate about science, science education, 
basic scientific research, figuring out how we can push that for- 
ward and this is a really important discussion to have. I think dur- 
ing challenge times when budgets are tight, it opens up an oppor- 
tunity for us and that opportunity is to communicate like we have 
never communicated before and realize that we are all in this to- 
gether. And I think that is what is so important about this panel 
today is recognizing that interaction between business, corporate 
innovation, and our research universities and hopefully even taking 
it on the next step to our research laboratories. 

I am passionate about our research laboratories and I think all 
three of those need to fit together all taking the responsibility that 
we are in this together. If it is going to work well, we have all got 
to take responsibility for telling the story of what makes America 
great, and a big part of what makes it great is wonderful research 
institutions, wonderful national laboratories, and wonderful cor- 
porate partners that are willing to come alongside to help us in this 
effort but also to ultimately bring benefit to the American people 
and to the world. I mean that is really what is going on. So thank 
you so much for being here. 

Couple questions I have, Mr. Green, I would like to start with 
you if that is all right. But I know the National Academy Study 
Committee found that while industry has dismantled its large cor- 
porate research laboratories, they do — have not yet fully partnered 
with research universities to fill that gap. Why do you think this 
gap still persists and what can we do to push through that gap? 

Mr. Green. Yeah, well, I think, you know, we heard today on the 
panel a lot of really excellent relationships and partnerships, but 
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I think the size of the problem is so big we have to institutionalize 
it and industrialize it. The last major wave in renaissance of inven- 
tion was when our research universities and the U.S. Government 
teamed up after the war. The thing that is going to be the next 
renaissance, just adding business to that 

Mr. Hultgren. Yes. 

Mr. Green. — and having the incentives, the framework, and the 
industrialization to make it easy, to make it focused, and to take 
some of these issues that today, you know, we think are complex — 
they aren’t — and wrestle those things to the ground in order to 
jumpstart, you know, sort of the renaissance of the innovation 
economy, which is, you know, what we need. And I think the report 
does a good job of articulating that. The Graduate Pathways Sup- 
port does as well. It frankly suffers from a lack of leadership. How 
do you get all the people on the same page to pursue the same out- 
come? 

Mr. Hultgren. Well, I would open it up to some of the others 
of you as well on the panel if you would have any thoughts of how 
can we utilize this partnership? How can we take that next step? 
Many have and I am so grateful again we have got a panel full 
where we have seen that benefit, but how do we take it to the next 
level to other corporations who haven’t accessed this and maybe 
even more smaller and medium-sized companies that potentially 
could grow into large companies and could benefit from that. Any 
thoughts on what is holding us back, what we can do as Members 
of Congress to push this forward? 

Dr. Graziano. Well, it is a tough thing to say how to actually do 
these things, right? And so I get back again to, okay, it is not just 
a matter of throwing more money at it. I mean more money is cer- 
tainly useful but really focusing it in areas that, like you say, how 
do we bring small-, medium-sized enterprises together? How do we 
bring community colleges into the picture? So taking programs that 
will benefit — that we see will benefit our Nation and achieve our 
goals of growth in areas and zeroing in on what those area is is 
a challenge as well, too, and trying to bring opportunities for all 
those partners to share that don’t necessarily have the resources at 
their disposal through co-funded programs with Federal Govern- 
ment, with private industry, with local government. I think those 
are the opportunities to bring a lot of different entities together 
that don’t necessarily have the resources to do some of the kind of 
larger investments that some of the larger companies can do and 
it helps bring partners together and not just get universities and 
business to know each other but gets us knowing the small compa- 
nies that we may not know about as well. 

Dr. Hickman. I think there is an important role to research 
parks, the research incubators and that universities play. We were 
not the first ones on the University of Illinois campus, but we saw 
what the other companies were doing there. We went, too. You find 
a whole environment that supports innovation with the students 
and the type of energy students have, it opens up resources. The 
faculty get to know you. And so any activities at universities also 
should allow faculty some freedom to start up some of these small 
companies, to be able to get them started in a place that can be 
later turned over to industry is a very important role. These foster 



85 


a whole environment of innovation that will he important for years 
to come. 

Mr. Hultgren. Well, again, thank you so much for being here 
and I really do appreciate the testimony and want to continue this 
discussion as well. 

One challenge I would make to each one of you and to others 
that I make a challenge to many of my constituents who are physi- 
cists at Fermilab doing great work there and I would love for them 
just to be able to focus on their physics research but, you know 
what, they have to be good at telling the story of how important 
the work is that they are doing and how we have to, as a Nation, 
be a part of this, how this has to be a priority. So what we have 
pushed on, really, is even with collaboration there reaching out to 
universities who are also engaged for them to connect with their 
Members of Congress. And that is something I would just encour- 
age you as well all the people involved in this partnership to be 
telling the story back to Members of Congress of how valuable this 
is, how valuable this collaboration is and how important our re- 
search universities are to be a part of that for us to be that innova- 
tive nation that we all want going forward. 

So thanks for being here. Thank you for your time. Thanks for 
your work and hopefully we work together in the time to come 
here. 

So I yield back. Thanks, Mr. Chairman. 

Chairman Brooks. Thank you, Mr. Hultgren. 

At this point, the Chair recognizes one of our newer Members — 
and I am a freshman; she is newer than me — from the great State 
of Oregon, Ms. Bonamici. 

Ms. Bonamici. Thank you so much, Mr. Chairman. 

And thank you. Chairman, and also Ranking Member Lipinski, 
for holding this hearing today and for all of you for your testimony 
on this critical issue. 

The district I represent in Oregon is home to a thriving tech- 
nology industry, and we have industry giants like Intel and numer- 
ous smaller technology companies. We also have in Oregon a signa- 
ture research center ONAMI, which is the Oregon Nanoscience and 
Microtechnologies Institute that is a collaboration among all of our 
Oregon research universities and industry and our investment com- 
munity, very successful work on not only the research but the com- 
mercialization going on there. 

We all know and we have had the discussion here today that the 
economic success of our country is going to depend on having the 
workforce that these companies and all the numerous startup com- 
panies need to continue innovating and growing. And I look for- 
ward to working with all of you and all of us on the Subcommittee 
in promoting STEM education. 

And although I know our focus today is on the university level, 
I am actually pleased to see that. Dr. Graziano, you mentioned in 
your testimony the importance of preschool — or pre-K through post- 
secondary education. And I am especially appreciative, too, of the 
comments, and Mr. Green, you mentioned the need for creativity 
and innovation. And given those needs, we should also be con- 
cerned about the trend in education about cuts to non-STEM dis- 
ciplines that lead to creative, innovative thinkers. If you know the 



86 


connection between music and math, you will appreciate that. We 
all know we need those creative, innovative thinkers and a well 
rounded education, including of course focus on STEM will lead to 
that. 

What I want to ask about today is one of the recommendations 
provided in the National Academies report and that is that the 
businesses and universities work together to develop new graduate 
programs that address strategic workforce gaps for science-based 
employees. I have spoken with some of the constituent businesses 
in Oregon that have open positions because of these gaps, the 
workforce gaps. My question is for both of those in the private sec- 
tor and on the university side, if you could talk about how you re- 
spond to those gaps, how you identify that the gaps exist, and then 
match up the companies with the universities to help create the 
students with the full set of skills they need to succeed in the 
workplace. And I know. Dr. Graziano, you in your testimony point 
to one of the main principles of using key partnerships to create 
the workforce of the future. So I would like to hear a little bit 
about how you are identifying the gaps and then working to fill 
them. Thank you. 

Dr. Graziano. Well, a lot of where I have worked has been in 
the graduate level so I probably don’t have all the details down at 
the workforce level at the midrange. But I think one of the big 
issues there — and I think it also applies to what Mr. Hultgren had 
brought up — is communication. We are losing so many people at a 
young age away from the sciences and it gets to how do we commu- 
nicate better that there is exciting things to be done in science and 
engineering and education? The thing that excited me and got me 
in chemistry — which I hated in high school by the way — was — in 
the ’60s and ’70s was the environmental movement. It was just all 
over there. And I see a resurgence in people’s interest in the tech- 
nical challenges now with energy, with water, with food, all those 
things, and we got to do a better job exciting people about these 
areas so that we don’t lose them at a very young age. 

Ms. Bonamici. Thank you. 

Yes, go ahead. 

Mr. Green. I think there is a lot of good information out there. 
I mean sometimes in this education space we, you know, tend to 
reinvent the wheel and do the study again to come up with the 
same thing that was in the study before, but I think in the area — 
what Change the Equation group has done, Business-Higher Edu- 
cation Eorum, which is very well known, very straightforward. We 
do have to not just education; we have to energize and inspire. And 
that I think is the challenge of, you know, today’s generation. 
Right, the education is very vertical. We have to teach in a hori- 
zontal way that shows the outcome and that focuses on inspiration, 
right, things that one can do with this. 

And so I think there are two things. Eirst of all, there is time- 
to-job, right, filling the jobs we have and I think community col- 
leges have proven to be incredibly focused at that, incredibly good 
at it. The second thing is companies need to go upstream. We can’t 
say to the education infrastructure we know what we like when we 
see it. Right? We have go to in there and on the Commission on 
the Pathways through Graduate Schools and into Careers Report 
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talks about that. We have to go shape what we want as outcome 
and I think that is incumbent upon all of us to do that in all of 
our important recruiting schools. And we have to think about jobs 
not in terms of the jobs of today but the jobs we haven’t invented 
yet because 40 or 50 percent of the jobs five years from now don’t 
even exist today and we need to put more business cycles into help- 
ing the education infrastructure figure that out. 

Ms. Bonamici. Thank you. 

And I know, Dr. Johnson, you 

Dr. Johnson. Yeah, thank you. 

Both of your questions, the second one first, take an area of great 
interest to us today in the corporation and I think nationally 
cybersecurity. We recognized a few years ago that the number of 
graduating cybersecurity experts if you will, people educated spe- 
cifically in cybersecurity, was not going to meet the needs of our 
corporation, much less the Nation. And so we worked with major 
universities, with our partner universities to develop programs in 
that area. So this is an example of how we develop programs that 
feed a particular need today at the graduate — at the undergraduate 
and graduate level. 

Your other question really was talking about the pipeline and we 
are really proud to be able to comment on our sponsorship for the 
USA Science and Engineering Festival that was held in — the first 
one was held in October of 2010 on the National Mall where we 
were able to get over a million people to visit over 1,500 hands-on 
exhibits where you translate from the theoretical to the practical 
to do that inspiration, to get kids excited about science. And then 
we held the second festival in April of this year at the Washington 
Convention Center, again, diverse set of families from all over the 
metro area who got a chance to see this time over 3,000 hands-on 
exhibits. 

So we are concerned about the pipeline decisions to go into 
science and engineering generally is to be made at a young age so 
they get algebra at an eighth grade so they can continue on that 
math and science track. So we are strong supporters of developing 
that pipeline. 

Ms. Bonamici. Thank you very much. 

Ms. Carton. Ms. Bonamici, I would just — I would like to add 
that I think that one of the most important things that we can do 
in universities to bring a little bit of understanding about future 
workforce needs to our curriculum is to really engage our students 
from the very beginning of their undergraduate careers in problem- 
based learning. And that is one of the things we have done at Geor- 
gia Tech I think pretty successfully is bringing industry into the 
university to help inspire some of the problems, to help identify 
some of the challenges that they are facing and offer them to our 
students as problem-based learning challenges even as freshman 
and then working all the way through the senior design courses. 
Often companies give us access to company data sets or to company 
facilities so our students can work on these problems, and we have 
had a lot of inventions come out of those undergraduate problem- 
based learning courses and through some of the grand challenge 
contests that companies have sponsored at universities where they 
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identify a problem and ask students to work on the grand chal- 
lenge to get a prize. 

And so you develop that creativity, you spark that inventiveness, 
you engage them in the research, you teach them the skills to solve 
the problem, and that is part of the way we find where the work 
force needs are going to be and what we need to bring into the cur- 
riculum. And we spur those students on to engage in research and 
to be creative and to solve problems. 

Ms. Bonamici. Thank you very much. My time has expired but 
thank you for your very inspirational ideas. Thank you. 

Chairman Brooks. Thank you, Ms. Bonamici, for your insightful 
questions and the Committee’s witnesses’ responses. 

I would like to thank the witnesses for their valuable testimony 
and the Members for their questions. The Members of the Sub- 
committee may have additional questions for the witnesses and we 
will ask you to respond to those in writing. In that vein, I have one. 

We had a hearing not too long ago on the regulatory impact on 
university research. And the witnesses at that hearing indicated 
that they had some specific regulations that they thought were 
counterproductive, excessive, overly burdensome, what have you. 
This may apply strictly to Ms. Carton, but still, if anyone else 
wishes to supplement with a written response, I would very much 
appreciate it. If you are familiar with any Federal Government reg- 
ulations which you believe have the net effect of inhibiting the uni- 
versities’ abilities to properly conduct basic research of the kind 
that we have been discussing today, please share that with me and 
our committee staff so that we will be in a better position to ad- 
dress some of those regulations going forward. 

With that request having been made on the record, the record 
will remain open for two weeks for additional comments from Mem- 
bers. 

The witnesses are excused and this hearing is adjourned. 

[Whereupon, at 11:39 a.m., the Subcommittee was adjourned.] 
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Answers to Post-Hearing Questions 

Responses by Mr. William D. Green 

BILL GREEN, Executive Chalman, Accenture 
Responses to Questions for the Record 

HOUSE COMMITTEE ON SaENCE, SPACE, AND TEOINOLOGY 
SUBCOMMITIEE ON RESEARCH AND SCIENCE EDUCATION 

The RBlaSonship Between Business and Research IMverslOes: CollaboraSons FueUng 
fmeticm Innovatton and Job Cr^on 

August 1,2012 


The Honorable Mo Brooks 

1 . The NaUonal Academic report included several recommendaSons that 
include increased federal and sfete financial support. I am concerned feat 
these recommendations illustrate a potentiai hi(^ of realistic perspective 
about fee outlook for federal and sttfe funding over fee next several 
years. We In Congress are working hard to ensure every federal dollar is 
intelligently invested in programs feat will support job creation and American 
innovation. How have today's economic realities affected your industry- 
unhrerstty collaborations? 

Mr. Chairman, In today's economic climate, austerity requires all of us - Outnesses, 
universities and governments - to be more Innovative than ever', to remain competitive and to 
optimize fee productivity feat will determine our economic future. Like ofeers, Accenhire has 
learned to work more efficiently to achieve fee goate of our partnerships. We know feat 
individuals wife graduate degrees will drive fee RSO feat fuels innovation and job creation, so 
we must continue our efforts to encourage students to earn advanced degrees. We and other 
growth-oriented companies understand this warrants continued investment even in a 
challenging economy. 

The funding increases will ensure feat critical basic research programs are supported, and 
achieve a balanced research portfolio capable of driving the innovation we need for economic 
prosperity. Together wife cost-efficient regulation, this stable funding will enable universiSes to 
make (temparable investments in rraearch feciiiOes and graduate programs. And because 
research and education are intertwined in universities, this funding will also ensure feat we 
continue to produce fee scientiste, engineers and other knowledge professionals fee nation 
needs. 


2. The National Academies report recommends taking steps to grant 
readency for non-U.S. ratizens who earn doctorates in areas of national 
need. There are some who may want to ensure caveats feat help to 
guarantee fee Nation's safely. Likewise, it is equally important that 
American studente receiving these doctorates receive priortty for potential 
jobs. What are your thoughts on fels recommendation? 
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For a number of reasons, this recommendation makes great sense for the American economy 
and for our country. We have a burning need for highly-frained scientists and engineers in 
multiple industries, and non-U.S. doctoral researchers have already chosen to study at our 
world-class institutions, in an increasingly competitive global mark^lar^ for people, ideas and 
commerce, we need to attract and retain as many top minds as we can. Over the past 50 
years, high^-trained immigrants have been job creators as innovators and entiepreneurs. We 
should take reasonable steps to increase their presence. 

I will underscore, as does the report, that homeland security considerations must be 
paramount. The Department of Homeland Security should be involved in determining areas of 
national need and which universities are accredited for study, in addition to their traditional rote 
in Immigration. 

in addition, given the great shortage of U.S. doctoral candidates, 1 do not believe tire need for 
priority treatment will be an issue. 


3. In your testimony you mentioned your work on the Pathways Through 
Graduate School and Into Careers report. You noted that report 
recommends "increasing collaboration between higher education and 
businessAndustry.” That report is yet another source citi'ng the importance of 
the typ^ of collaborations we discussed at the hearing. Based on the 
testimony at the hearing, it would seem that a number of U.S. industries are 
working on partnerships and collaborations with institutions of higher 
education. Can these existing partnerships serve as a guide to other 
businesses who virish to take a similar step towards collaboration? Why has 
this become such an essential step in continued innovation and job creation 
intheU.S.? 

Yes, Mr. Chairman, existing partnerships with higher education described by Accenture and 
others at the hearing can be useful guides to other businesses seeking similar collaboration, 
and we encourage all companies to extend and build on what is being done today. It is in their 
best interests and those of our courrtry. 

As the National Academies and Pathways reports made dear, these partnerships have become 
an imperative for industry, which has always been an important source of research and 
innovation. However, as industry has largely dismantled the large corporate laboratories that 
drove American industrial leadership in the 20" century - Bell Labs is probably tire best known 
example - new partnerships with America’s research universities need to be fonned to fill the 
gap. Likewise, parfoership in the development of advanced graduates, particularly those with 
science, technology, engineering and mathematics (STEM) degrees, is critical If America is to 
develop the talent needed to fill many jobs today and a vast number of positions that will be 
created in the future. 

CEOs told us they are most concerned about remaining competitive in an inrxeasingly global 
marketplace, and that they worry about how they will find and mold the talent that drives 
research. Partnerships witti our fine t^earch universities provide a multiple win - for 
corporations in terms of accelerated innovation and internal talent development, and for 
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unIvetsHiK in terms of Increased funding for research that will develop new talent to fill the jobs 
of tomorrow, jobs that innovatton will spawn. 

The Honorable Dana Rohiabacher 

1 . The ftotional Academies report. Research Universittes and the Fuhjre of America, from 
June of this year, states, "the cumbersome export controls ... fail to recognize the 
fundamental diflerence between the physical export of very sensitive technologies to a 
foreign country and the legib'mate sharing of information at U.S. universities..." At the 
other end of the spectrum, a reUied University of Tennessee Professor was convicted in 
2009 of violations of export control laws when he illegally exported advanced plasma 
technology data from a mifitary contract to China. What is the appropriafe balance for 
regulation of Industrial and university research and development in the context of 
national seoirity? What fectors should Congress consider when assessing the burden 
of regulations established for national and homeland seorrity reasons? 

We, at Acctonture, certainly recognize the critical responsibility of the U.S. Government to 
enforce U.S. export control laws In order to protect America's national security interests. And we 
believe that private sector companies and academic leaders share in the responsibility of 
ensuring that U.S. export control laws are both respected and followed. 

Your question suggests the various considerations that should be taken into account while 
enforcing export control laws related to academia. Clearly, we need export controls to protect 
America’s national security Interests, and this, of course, is job number one for Congress when 
assessing regulation requirements for Industrial and university research and development. At 
the end of the day, the objective should be to articulate a set of clear and Impiementable rules 
and procedures that safeguard our national security interests while also permitting a sensible 
and legitimate exchange of information within academia. 


The Honorable Dan Benishek 

1 . I'd like to follow up on the question I asked at the hearing regarding collaborations with 
community colleges and smaller universities. Gogebic Community College In my district 
performs research. Beyond partnering with bigger universities, what advice would you 
provide to them on how best to reach out and explore collaborations with local industry 
for specific research collaborations? Would you recommend this same advice or a 
different strategy to other smaller schools and community colleges who may want to 
cultivate industry collaborations for workforce development programs and curricula 
spedfic to local Industry needs? Please elaborate. 

Thank you for your quesUon, Representative Benishek. I am an outspoken advocate for 
America’s community colleges and two-year institutions of teaming. They have been a valuable 
resource for decades, providing education and job training for txrih tradiUonal college ^dents, 
newly graduated from high school, and for mature leamers seeking to upgrade skills or retrain 
for new Jobs as our economy changes. I am also a proud graduate of a two-year college. 

Communi^ college have shown a great ability to develop deep knowledge of and roots in their 
communities, particularly local business communities. This has helped them develop curricula 
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to address the talent development neecte of local tympanies, indudfng everything from working 
with robotics in a manufacturing environment to nursing skills for the healthcare industry. 

And this is my recommendation for any community collie or small college: To researr^ and 
reach out to local businesses to find out what they ate doing, where they are going, and what 
they need to fill today's Jobs— and, particularly, the jobs that will be created by innormtion and 
growth. They should also assess their own research strengths to understand how they align 
with local needs. Working collaborathrely with local businesses can be thei first step toward 
expanding a program or developing new programs, based on local'needs. 

The process of teaching out is straightforward. Survey the field, network or reach out direc^, 
set up meetings and discuss opportunities to collaborate. I wish your constituents at Gc^ebic 
Community College ail the best with this endeavor. 
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Responses by Dr. Ray O. Johnson 

QnntloDs Submitted for the Beeord to Dr. Saj' O. Johnson 

Senior Vice President and Chief Technology Officer 
Lockheed Martin Ccapcnation 

Hearing Date: August 1, 2012 

House Subcoonnittee on Research and Science Education 

"The Relationship Between Business and Research Universities; 
CoUaboraiicns Fueling American Bmervalion and Job Creation " 


Questions from Chairman Mo Broohs 

Ql: The National Academies rqwrt included several recommendations that include incrased 
federal and state financial support I am concerned that these recoramoidatioas illustrate a 
potentiai lack of realistic perspective about the outlook for federal and state ftindbig over the next 
several yean. We in Confess are working hard to ensure every federal dollar Is inteOigently 
invested in programs that will support Job creation and American innovation. Bow have today’s 
economic realities affected your industiy-nnlvenity collaborations? 

Todiy’s economic realities are impacting our university collaboration efforts. Our research budgets must 
aggressively compete with other business priorities that offer more near-term benefits. In addition, we are 
increasingly concentrating our efforts in fewer, larger partnerships with universities. This shift is a 
combination of intensified efforts in certain strategic areas, such as cyber security and nanotechnology, as 
well as the overall economic downturn. 

Q2: The Natioiial Academies Report recomraenda taking steps to grant residency for non-II.S. 
dtiaens who earn doctorates in areas of national need. There are some who may want to ensure 
caveats that help guarantee the Nation’s safety. Ukewise, It b equally Important fiiat American 
stndents receiving these doctorates receive priority for potentiai jobs. What are your Uiougbto on 
thb recommendation? 

As a federal contractor, Lockheed Martin is required to treat all ^licants equally and consider those that 
meet the basic qualifications of the job. In order to ensure compliance as an Equrd Ch>portunity Employer, 
priority preference f<x American citizens could be considered discriminatory. This jnactice is consistent 
with the Code of Federal Regulations -Title 41, Part 60-2S0.S. Many of our positions, however, require 
secuii^ clrtiraiK»s and citizenship is an important compotmnt of obtaining security clearances. 

Q3: Your testimony stated that Lockheed Martin is looking for ’’game-changing inventions, not 
evolutional improvements,” why is font? What is the key distinction for Lockheed Martin between 
these scientific processes? Why is one valued more highb' than the other? 

Our customers face extremely challenging issues, from fiie diverse needs of today’s Warfighters to our 
country’s pursuit for greater energy efficiency. These issues cannot be overcome on acceptable timeliites 
solely wifi] incremental improvements of existing technologies, equipment, and services. We want to 
offer game-changing solutitms that can quickly make jxofound contributians to our customers and to fte 
greater community. The rigor and review processes used for potentially profound inventions and 
innovations are the same as those used for evolutionary improvements. This pursuit is inherent in 
Lockheed Martin’s culture. Our founders were among the first to attempt flight. 
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Ouertloiis from Coiigr««m»B Dam Rohnitwicher 

Ql: Some coontries offer companies tax incentives to undertake coilaborative resnrcli with 
universities. For example, France and Italy offer credits of 60 percent and 40 percent, respectively, 
while America’s BAD tax credit expired at the end of 2011. Has yonr company taken advantage of 
such incentives? If so, do these incentives encoorage yonr company to preferentially conduct 
odlabotative research witii universities in those countries? 

Lockheed Martin does claim the U.S. R&D tax credit when available under U.S. law. An immaterial 
amount of the company's qualifying research expenditures for U.S. R&D tax credit purposes is 
attributable to collabo^ve research with U.S. universities. We are not aware of any collaborative 
rraearch between Lockheed Martin and universities in France and Italy which allow us to take advantage 
of special tax incentives in those countrim. Additionally, we are unaware of any collaborative research 
between Lockheed Martin and universities in any foreign countiy that allows us to take advantage of 
special tax incentives in foreign coontries. 

Q2: The National Aademies report. Research VitivenMes and Ae Future of America, feom June of 
this ymir states, “the cumbersome export controls . . , fail to recognize the fhndamental difference 
betwemi the physioil export of very sensitive technologies to a fore^ country and the le^mate 
sharing of information at U. S. nnivenities ...” At the other end of the spectrum, a retired 
Universify of Tcnnmsee Professor was convicted in 2009 of violations of export control laws when 
he illegaily exported advanced plasma technology data feom a military contract to China. What is 
the appropriate twlance for regulation of faidustrial and university research and development in the 
context of national security? What factors should Congress consider when assessing the burden of 
regulations established for national and homeland security reasons? 

In May 2010 guidance, the U.S. Department of Defense indicated that it “fully supports fiee scientific 
exchanges and dissemination of research results to the maximum extent possible” and, while there may be 
compelling reasons to control some university research, “such occasions should be rare.” 

One of our strongest assets as a nation is the commitmern and dedication to technological innovation. 
Ensuring that we can attract the Mghtest fmeign students to study and work in the United States and 
fecilitating an efficient global supply chain and marketplace are both critical to our future success in 
developing advanced militaiy and “dual-use” technologies (technologies that have both civilian and 
military applicadons). In this context, Lockheed Martin has been a strong supporter of ongoit^ efforts to 
modernize U.S. export controls. Where the U.S. etqmrt control system can be made less onerous, more 
effective, and focm»d on the most sensitive technologies, we have encouraged reform. But Sixth reforms 
should and do not undermine U.S. national and homeland security; national security considerations must 
remain the predominant consideration for how the United States implements its export control system. 

It has been Lockheed Martin’s eiqterience that U.S. research institutions, corporations, and universities 
alike are strongly committed to protecting U.S. national security. Accordingly, Congress should continue 
its close coU^xnation wtii tire U.S. private sector and academia to ensure thm erqxrrt controls continue to 
protect our sensitive technological advancements, while taking into consideration the strong U.S. 
commitment to and benefit fiom fostering innovation and fecilitating the exchange and sharing of 
furuiafflental research. 
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Oneitioii from Congnasnnn Pan Btnislieli: 

Ql: I’d like to follow up on the question I usked at tbe bearing rq^rding collaboratians with 
community colleges and smaller universities. Gogebic Community College in my distriet performs 
research. Beyond partnering with bigger universities, what advice would you provide to them on 
how best to reach out and explore collaborailons with local indnstiy for specific research 
Gollabonitions? Would you recommend fiiis same advice or different strategy to smaller schoob and 
community colleges who may want to cultivate industry coliaborafions for workforce development 
programs and curricula specific to local industry needs? Please elaborate. 

Commimity colleges pl^ an iinpoitant role in research processes. My recommendations for ways that 
colleges can engage with industry are the same for two-year and four-year schools. 

Some of the most successful collaborations are summer internships. In recent years, one of Lockheed 
Martin's business areas required internal research and development principal investigators to use at least 
one sununer intern per project, depending on funding level. Through this work, the students, colleges, and 
Lockheed Martin form^ productive relationships. 1 recommend that community colleges continu^ly 
look for internship opportunities for their students. 

Another recommendatitm is to create visiting faculty programs. I know many experts wIkj would enjoy 
the opportunity to take a sabbatical for a semester or more and teach. This type of program gives students 
exposiue to red-world experts with real-world experiences, and it can be enormously fulfilling to 
pricing engineers and scientists. Sabbaticals also have the potential to influence or even define 
curricula that are based on industry best practices. 

A third recommendation is for community colleges to consider collaborative and/or sponsored capstone 
iw research projects. Some schools require students to perform a research project as a condition to 
graduate. L^kheed Martin actively supports capstones and helps to shtqxi, steer, and mentor the students 
throughout the projects. Well architect^ capstones are mutually beneficial situations. They help the 
students and schools solve real problems rafoer than hypothetical ones, and they help establish 
relationships with industry. 
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Responses by Dr. John S. Hickman 

QUESTIONS FOR DR. HICKMAN: 

1. The National Academies report included several recommendations that include Increased 
federal and state finandal support. I am concerned that these recommendations illustrate a 
piMential lack of realistic per^ctlve about the outlook for federal and state funding over 
the next several years. We In Cwigress are working hard to ensure every federal dollar is 
Inteiligendy invested in programs that will support Job creation and American Innovation. 
How have today's economic realities affected your Indusbv-unlverslty collaborations? 
Deere's research and development efforts are aimed at creating the high-quality 
equipment solutions which customers tan rely on to run their businesses - allowing 
them to be more productive and more profftable. The pace of growth and the breadth of 
appllcadon of techndogy advancements make It clear that no one company has the 
resources to develop, maintain, and support all of the hardware and software 
applications being demanded In even one Industry. Our R&D collaborations with research 
universities play an important role In delivering such innovation and are part of our 
overall R&D budget 

Business results Impart all a^act of corporate investment including capital investments, 
R&D expanditures, etc. Deere has continued to Increase its absolute RSiD expanditures 
every year over the last ten years. Total R&D spend has more than doubled aver the last 
ten years. 


2. The National Academies report recommends taking steps to grant residency for non-U.S. 
citizens who earn doctorates In areas of national need. There are some who may want to 
ensure caveats that help to guarantee the Nation's safety. Likewise, It Is equally important 
that American students receiving these doctorates receive priority for potential jobs. What 
are your thoughts on this recommendation? 

Deere supports pollcl^ that errable U.S. employers to seek and retain high-skilled 
workers, including those trained at U.S. research universities. L^lslation to remove the 
per country cap in our legal immigration employment-based (EB) green card system is 
Impmrtant to Deere bemuse it would improve our ability to utilize the talents and ^llls of 
many highly-qualified EB applicants from large countries. Instead of creating new Jobs 
and products here, the per country cap encourages highly-skllled workers to take their 
talents to foreign competitors abroad. In short, removing titls cap will help keep U.S. 
manufacturers compatitive in a global marketplace. 


1. Some countries offer companies tax Incentives to undertake collaborative research with 
universities. For example, France and Italy offer credits of 60 percent and 40 percent, 
respectively, while America's R&D tax credit expired at the end of 2011. Has your company 
taken advantage of any such Incentives? If so, do these Incentives encourage your company 
to preferentially conduct collaborative research with universities In those countries? 

The R&D tax credit Is one of many factors that Impact decisions of where to locate R&D 
centers and collaborations vrith r&earch universities. The R&D tax credit allows U.S. 
manufacturers like Deere to establish research centers In the U.S. as well as research 
collaborations with universities. These create high quality engineering positions for U.S. 
employees. These pxj^tions also aeate additional pxalti'ons related to the support of the 
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engineering centers. The R&D tax credit helps create a level playing held with foreign 
competition allowing for competitive pricing of our products. Deere supports the 
extension of the USD tax credit In the U.S. because we believe it helps companies to 
remain globally competitive. 

As a global company, we have research and development activities in many different 
locations around the world. There Is dearly strong global competition to attract K&D jobs 
and centers. 


2. The National Academies report. Research Universities and the Future of America, from 
June of this year, state, "the cumbersome export controls ... fall to recognize the 
fundamental difference between the physical export of very sensitive technologies to a 
foreign country and the legitimate sharing of Information at U. S. universities ... At the 
oHier end of the spectrum, a retired University of Tennessee Professor was convicted in 
2009 of violations of export control laws when he Illegally exported advanced plasma 
technology data from a military contract to China. What is the appropriate balance for 
regulation of Industrial and university research and development In the context of national 
security? What Actors should Congress consider when assessing the burden of regulations 
established for national and homeland security reasons? 

National, regional and local governments around the world have enacted legislation to 
regulate business conduct in many areas such as employment, finance, taxation, safety, 
environmental protection, export control, competition and fair trade. Deere accepts 
these compliance responsibilities, sometimes referred to as corporate governance, as a 
normal business requirement. Related to export control, the company has designed and 
Implemented policies and procedures to comply fully with the laws and regulations of the 
United States government that Impose limitations on exports and U.S. foreign trade, 
known collectively as U.S. Export and Foreign Trade Controls. Such procedures extend 
to our partidpation In sponsored research Induding that at universities. 


1. I'd like to follow up on the question I asked at the hearing regarding collaborations with 
community colleges and smaller universities. Gogebic Community College In my disbict 
performs research. Beyond partnering with bigger universities, what advice would you 
provide to them on how best to reach out and explore collaborations with local Industry for 
specific research collaborations? Would you recommend this same advice or a different 
strategy to other smaller schools and community colleges who may want to cultivate 
Industry collaborations for workforce development programs and curricula specific to local 
Industry needs? Please elaborate. 

By their very nature, community colleges often have their most Impactful sphere of 
Influence at the community or local level, immunity colleges provide many recognized 
benefits to industry induding being a source of talent In skilled trades and other skills as 
well as development of existing employees. Those community colleges with research 
programs should leverage their existing industry talent and employee development 
relationships as initial deps to highlight their research competendes and explore new 
collaborations. 
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Responses by Dr. Lou Graziano 

Responses to Questions for die Record 
Louts, Gnuduio, Ph.D. 

Tke Dow Chemical Company 

HOUSE COMMITTEE ON SCIENCE, SPACE, AND TECHNOLOGY 
SUBCOMMITTEE ON RESEARCH AND SCIENCE EDUCATION 
Tke Relationskp between Bminess and Research VniversUies: Collaborations Fueling 
American Innovation and Job CratUoH 
Wednesday, August 1, 2012 
10:M a.nL 

Questions from The Honorable Chairman Brooks 

1. The National Academies report included several recommendations that include 
increased fedoral and state financial support. 1 am concerned that these recommendations 
illustrate a potential lack of realistic perspective about the outlook for federal and state 
funding over the next several yean: We in Congress are working hard to ensure every 
federal dollar is inteUigently invested in programs that will support job creation and 
American innovation. 

How have today's economic realities affected your industry-university coUaborations? 

Starting new collaborations is difficult to justify in today’s economy. Meeting our shaieholders’ 
expectations in li^t of the uncertainties around global economic growth make investment in 
university research, which typically has a mote strategic long-term return, a challenge. We have 
been more selective about our academic partnerships to ensure a good return on investment 
Nevertheless we have made a number of strategic investments with our university partners 
becai^ we realize the importance of these coUaborations to maintaining sustained business 
l^ership, which relies so heavily on a competitive science and technology platform. 

I qipreciate the financial burdens that come with the National Academies report 
recommendations. We struggle witii maintaining an appropriate investment during times of 
economic uncertainty. Despite these concerns, we M it is in the best interest of our 
shareholders and to Ae health of our company to continue to make select investments in the 
areas of science and technology that will sustain Dow as a leader in the world of business sand 
science. We see firsthand the investments that other governments are making to ensure a vibrant 
competitive technology base in their regions and strongly encourage Congress to make decisions 
whi^ will ensure that our nation continues to be the global leader in science, technology and 
manu&cturing. 

2. The National Academies report recommends taldng steps to grant residency for non- 
U.S. cMzeiu who earn doctorates in areas of national need. There are some who may want 
to ensure caveats tiiat help to guarantee the Nation's safety. Likewise, it ■ equally 
important that Amerhran students receiving these dodorates receive priority for potential 
jobs. What are your thoughts on this recommendation? 
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Dow strongly support such action. We lecopiize tfte need to produce job opportunities for our 
citizens. At the same time we must make all allowances for the best and the brightest to continue 
to contribute to our nation after we have educated them. The benefits ^ined by embracing the 
greatest minds in areas of national need will help to present employment opportunities for many 
others. This will maximize the return on our investment in education. Only by taking a strategic 
approach to this issue, one which ensures that the United States effectively competes for die 
greatest potential contributors, can we ensure a sustained leadership position in the world. 

Questions from the Honorable Mr. Rohrabacher 

1. Some countries offer companies tax incentives to undertake collaborative research with 
universities. For example, France and Italy offer credits of 60 percent and 40 percent, 
respectively, while America's R&D tax cr^it expired at the end ofZOll. Has your company 
taken advantage of any such incentives? If so, do these incentives encourage your company 
to preferentially conduct collaborative research with universities in those countries? 

A consistent and predictable R&D tax credit allows Dow and other companies to make 
investments in R&D that deliver medium to long term gains and help us stay out in the forefront 
of bringing new solutions to the challenges our nation fuses. We do inde«l take advantage of 
such credits, but not knowing from one year to the next if those credits will still be there makes it 
difficult to make the kind of multi-year commitments necessary to tackle many of die more 
challenging technological problems. Dow does make investments in our academic partners 
abroad. One of the bigger impacts on choosing a foreign partner over a national one is our 
ability to conduct research agreements under favorable intellectual property terms. 

2. The National Academies report. Research Universities and the Future of America, from 
June of tihis year, states, "the cumbersome export controls ... fail to recognize the 
fundamental difference between the physical export of very sensitive technologies to a 
foreign country and the legitimate sharing of information at U. S. universities ... " At the 
other end of the spectrum, a retired University of Tennessee Professor was convicted in 
2009 of violations of export control laws when he illegally exported advanced plasma 
technology data from a military contract to China. What is tte appropriate balance for 
regulation of industrial and university research and development in the context of national 
security? What factors should Congress consider when assessing the burden of regulations 
established for national and homeland security reasons? 

Dow fiilly supports the Administration’s efforts to simplify and refomi export control laws - to 
make sure that our regime reflects today’s commercial reality, and works through a streamlined, 
simplified, easily enforceable process. We would welcome as liberalized a regime as possible. 
The focus of a reformed export control regime should be on restricting real security tiireats, and 
not restricting competitive advantage for American technologies, including Dow innovations. 

3. With respect to the U.S. science, technology, engineering, and mathematics (STEA^ 
workforce and its role in competitiveness, we frequently hear concerns about the supply of 
STEM talent from the U.S. business community. According the American Chemical 
Society, 
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in some fields, snch as chemistry, vnemployment is at a record high. 

How «ain research nniversities and industry work together to send the rl^ht labor market 
signals to U.S. students so that fliey can graduate to jobs? 

Addressing this issue is a partnership between the school districts, counselors, educators and 
parents. Universities need to partner with industry, key associations and non profits that reach 
students as early as 3"* grade to instill excitement and engagement in STEM. This r^uires 
consistent engagement through middle school in order for the students to have toe cote work 
ethic; skill set and core competencies for complex problem solving and interest in science going 
into high school. Novel approach^ need to be pursued to engage parents and counselors early 
about toe workforce needs and opportunities. Waiting until high school is too late. 

How are nniversities striving to ensure that the domestic STEM labor suppl|y includes the 
typ» of workers businesses need to remain globally competitive? 

Univrasities ate partnering «dto non profits like NACME, FIRST, Project Lead The Way, Girls 
Inc, Women In Technology, SWE, NSBE, NSTA, Teacher for America, UTeach etc and industry 
to do toe following: 1) professional development of teachers in STEM disciplines, 2) develop 
curriculum toat si^iports higher level and hands-on learning for students in toe rarly formative 
development all toe way to Advanced Placement curriculum and 3) provide broader access to 
students regarding STEM. But the problem is that everyone is trying a lot of different 
qqnoaches versus a common and cohesive approach. More collaboration is needed among toe 
universities, industry and non profits to reduce duplication and enable more targeted and focused 
impact 

What mechanisms exbt to communicate business workforce needs to academic 
institutions? 

We are not aware of any real mechanisms that exist other than the relationships that companies 
have with their strategic or core universities. What we have seen to date is toe companies 
sharing with universities core competency needs and expectations of new hires on a one on one 
basis. Given toe severity of these issues industry really could use a medium in which to 
{soactively provide real-time input to all universities and community colleges toe core skills 
needed fiom incoming STEM professionals. 

What federal policies might facilitate or support this type of information exchange? 

It is important to note that toe federal role in Question is limited due to toe Tenth Amendment. 
This amendment states toe Constitution's principle of federalism by providing toat powers not 
panted to toe federal ^vemment nor prohibited to toe States by Constitution are reserved to 

toe St^ or toe people. Therefore most education policy is decided at toe state and local level. 
As you review each of the briefs below, you will note that each call for implementation to be 
enacted at toe state or local level. 
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Also important in answering this question is the historical context I found the background 
information below on the Or^ization for Economic Co-operation and Development (OECD) 
website. 

Four times over the last two decades, national reports have helped redefine how the United States 
sees education in general and the transition fiom schooling to productive employment in 
particular. These reports were titled: A Nation at Risk, Worlforce 2000; The Forgotten Half: 
Non College Youth in America; and America ‘s Choice: High SMls or Low Wages! Each report 
reflected a sense that tiie U.S. economy was losing its competitive edge. In addition, the reports 
drastically changed the delwte and discussion on educatioi^ perspectives. Hie reports signaled 
that the United States appeared ready to consider a set of initiatives deseed to make more 
systematic programs of workforce development as part of a general strategy for reviving the 
American economy. In the end, the notion of building a new schoot-to-woric sy^em lost out to 
the realities of American politics, however, an important comer had hem tum^. The transition 
fiom initial education to working life — the United States often reduced to the school-to-woric 
transition or transitions — became a subject of both public policy and public investment 

The four policies listed below show the result of the shift in education reform debate. These 
policies call for S{tecific actions that ensure industry and education work together to reform the 
current education system. 

School to Work Opportunity Act of 1994 - President Clinton signed the School-to-Woik 
Ojqxntunities Act on May 4, 1994. The Act authorized $300 million for fiscal year 199S and 
"such sums as may be necessary for each of the fiscal years 1996 through 1999." In 1994, eight 
states were awarded five-year implementation grants: Kentucky, Maine, Massachusetts, 
Michigan, New Jersey, New York, Oregon, and Wisconsin. All states received funds to plan and 
develop their programs in late 1993 and early 1994. In addition, IS local partnerships were 
funded. The School-To-Work (STW) program-or school-to-careers program as it is often called- 
-is one response to more than a decade of renewed interest in improving American education. 
Since the early 1980s, researchers, educators, employers, and policymakers have sought ways to 
make education relevant to students’ future careers, adapt instruction to the ways in which 
students learn best, and ensure that students learn the h^its and skills that employers value. By 
adding meaningful context fiom the world of work, educators hope to engage the interest and 
intellect of students and help them leant more effectively. Whether learning by doing and in 
context is accomplished at school, in a woik setting, or both, STW seeks to improve career 
prospects and academic achievement in high school, and thereby boost enrollment in 
postsecondary education and increase the likelihood of high-skill, high-wage employment Hie 
Act ensures a coordination of work- and school-based learning components by involvit^ 
employers, improving secondary-postsecondary linkages, and providing technical assistance. 

Workforce Investment Act of 1998 - On August 7, 1998, President Ciintcm signed the 
Workforce Investment Act of 1998 (WIAj-comprehensive reform legislation that superseded the 
Job Training Partnership Act (JTPA) and amended the Wagner-Peyser Act The WIA reformed 
Federal job training programs and created a new, comprehensive workforce investment system. 
Hie reformed system was intended to be customer-focused, to help Americans access the tools 
they need to manage their careers through information and hi^ quality services, and to help U.S. 
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companies find skilled woikers. The WIA created a strong role for local Woiicfoice Investment 
Boards and the private sector through a coordinated effort, business-led boards act as "boards of 
directors," focusing on strategic planning, policy development, and oversight of the local 
workforce investment system. 

As part of die American Recovery and Reinvestment Act of 2009, Congress made substantial, 
badly-needed new investments in WIA. As Congress looks to reauthorize WIA in 2012 it will be 
an opportunity to help ensure our nation's woikers receive the services and support Oiey need to 
go l^k to work and begin rebuilding our economy. Ensuring diat every U.S. woricer has at least 
an industry certification, vocational degree or two years of college should be a national priority. 

Goals 2000: Eduaite America Act - Signed into law on March 31, 1994, the Act provides 
resources to states and communities to ensure that all students reach their full potential. It is 
based on die premise that students will reach higher levels of achievement when more is 
expected of them. Congress has appropriated $105 million for Goals 2000 for fiscal year 1994. 
First-year funds became available to states July 1, 1994. In the first year, individual states will 
submit applications describing the process by which the state will d^elop a school improvement 
plan, make sub-grants to local schools, as well as grant awards for pre-service and professional 
development Goals 2000 establishes a framework in which to identify world-class academic 
standards, to measure student progress, and to provide the support that students may need to 
meet the standards. The Act codified in law the six original education goals concerning school 
readiness, school completion, student academic achievement leadership in math and science, 
adult literacy, and safe and drug-free schools. 

Goals 2000 also creates a National Skill Standards Board to facilitate development of rigorous 
occupational standards. The Board will identify broad occupational clusters and create a system 
of standards, assessment and certification for each cluster. The skills certificate will give 
students the portable, industry-recognized credentials described in the School-to-Work 
Opportunities Act of 1 994 that indicate mastery of skills in specific occupational areas. Just as 
schooI-to-work transition is an umbrella concept for initiatives such as tech prep, youth 
apprenticeship, career academies, and the like, the Goals 2000; Educate America Act is an even 
l^er umbrella that encompasses school-to-work transition and other school reform efforts. In 
short. Goals 2000 will fund systemic reform at the state and local levels and will provide a 
framework within which to organize all state and federally funded education programs. 

The National Skills Standards Act of 1994 - A key part of the Goals 2000: Educate America 
Act ~ Title V ~ establishes the National Skill Stands^ Board (the Board). This Board will be 
responsible for creating a national system of voluntary skill standards to be available for use by 
employers, workers, unions, educators, and government The structure of this Board follows a 
long American tradition of creating public and private sector partnerships to solve collective 
problems which are beyond the scope of either sector. Assuring that our nation has the strongest, 
technically competent workforce and facilitating its transition to high performance work 
o^anizations, represents such a joint challenge. 
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Questions from The Honorable Mr. Benishdt 

1. I'd like to follow up on the qu«tion I asked at the hearing regarding collaborations witih 
community colleges and smalter nniversities. Gogebic Community College in my district 
performs research. Beyond partnering with bigger universities, what advice would you 
provide to them on how best ft) reach out and explore colhiborations with local industry for 
specific research collaboratmns? Would you recommend this same advice or a different 
strata to odier smaller schools and community colleges who may want to cultivate 
industry collaborations for workforce development programs and curricula specific to local 
industry needs? Please elaborate. 

I reviewed GCC’s website and have provided some thoughts to consider below. Aside from 
partnering with larger universities I suggest: 

1 . Targeting research and trade shows that deal in the products and technologies mdi which 
GCC's research thrusts are aligned and seeing if poster presentations at those events are 
q>]»Dpriate. 

2. Reaching out to GCC alumni who are now members of the business conununities that 
make and use products that might incorporate the technologies and products that GCC 
studies ( 1 noticed from the GCC website that they have programs in Automotive 
Technology, Graphic Communications, Computer Aided Design and Building Trades & 
Construction. These may be appropriate areas to target, especially if you can find some 
regional companies that might need to learn more about what the GCC students have to 
offer). As you make these contacts, use tiiem to determine what their needs are in the 
worifforce and if appropriate, gear GCC curricula to assure ability to produce competitive 
students that meet their needs. 

3. Consider whether mining information fiom small business research areas (e.g., SBIR 
funding) might lead to some contacts. Many small businesses are resource limited and if 
GCC has some special testing capability it may be a way to engage your students in some 
business opportunities. 

4. Look for opportunities where the federal or state governments are sujqxitting trmning 
centers. Have GCC consider whether the Utility Training program is k^ping iq) with the 
anticipated needs of utilities in light of the potential shift to new energy sources. 
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Responses by Ms. Jilda Diehl Garton 

Questions from Mr. Brooks 

1. The National Academies report included several recommendations that include increased 
federal and state financial support. I am concerned that these recommendations illustrate a 
potential lack of realistic perspective about the outlook for federal and state funding over the 
next several years. We in Congress are working hard to ensure every dollar is Intelligently 
invested in programs that will support job creation and American innovation. How have today's 
economic realities affected your industry-university collaborations? 

White federal research support is vitally important for the novel work Ceorgia Tech researchers are 
doing, we also have a long history of working with industry to develop new technologies. While faculty 
members are innovative in the laboratory, the Institute has been Innovative in Its approach to working 
with Industry. Whether directly attributable to the recent economic environment or not, Georgia Tech's 
strategic vision has spurted the Institute to focus on projects and engagements with industry that allow 
our stientists and engineers to collaborate on the development of technolc^lB more broadly and 
through later stage of technical development Objectives in the Institute's Strategic Plan for Research - 
creating transformative opportunRie, strengthening collaborative partnerships, and maximizing societal 
impact - renewed our commitment to work with industry to transfer research results for public benefit. 

We view research engagement as a continuum from basic research which leads to transformative 
discoveries, to translational research to develop new technologies, and then finally to work with 
industry to facilitate development of new products and services. New master agreement forms are 
useful for projects that seek to develop and test prMotypes and for engagement with Industry to 
integrate Inncnmtlons Into new systems. We now approach research with industry across prtgressive 
levels of technical development with agreements designed more specifically for different points alorg 
the continuum. Through these new modeb we Intend to reduce barriers to development of innovations 
frrxn basic research into new products and services by facilitating the engagement of our scientists and 
engineers In translational research and development supported by industry. 

Georgia Tech is also helping create new environments for engagement with industry. Facilities such as 
the Center for Carbon Neutral Energy Solutions (CNES), which addresses energy self-sufficiency, offer 
the opportunity for Georgia Tech to work with industry on pilot scale projects to deploy new 
technolog'es. Construction of the CNES building is supported by the U.S. Department of Commerce. 
Other living laboratories provide venues for reducing risks for industry In adopting new technologies. 

For example, Georgia Tech HomeLab provides an Independent evaluation capability for corripanies 
where Georgia Tech researchers can measure the long-term effectiveness and suitability of home health 
and wellness products in reaMIfe throigh a network of 250 homes in Georgia. 

Georgia Tech's efforts to etgage with industry extend to the educational process. Faculty bring industry 
problems into the classroom through problem-based learning and capstone projects. In addition, 
industry challenges, entrepreneurship education, and prizes such as the Inventure Prize add 
opportunities for students to become inventors and entrepreneurs as they earn their degrees. This 
helps industry and American competitiveness In two ways: graduates leave the Institute with practical 
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experience in innovation that they take to their employers and students learn to be entrepreneurs and 
may create new businesses to commercialize new inventions themselves. 

I share the concern that every dollar be Invested wisely whether in basic science and engineering 
research where the breakthroughs that create new industries are likely to occur or in expanding 
collaborations that make it more likely that innovations will achieve practical application and enhance 
the American economy. That is one of the reasons we have worked diligently with the Industry- 
University Demonstration Partnership (UIDP) which was formed to improve the climate for contracting 
and technology transfer. UIDP helps companies and universities efflciently reach agreements that 
support the missions of both. To ensure maximum benefit from the federal investment in research, it is 
also important that available funds be used both for direct costs of research and for the maintenance of 
infrastructure through Facilities and Administrative Costs. As described in my written testimony, 
redundant reflations and reporting requirements should be minimized while regulatory frameworks 
that eruiure safety and int^rity in research should be efficient and consistent across federal grant- 
making agencies. 
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2. The National Academies report recommends taking steps to grant residency for non-U.S. citizens 
who earn doctorates in areas of national need. There are some who may want to ensure 
caveats that help to guarantee the Nation's safety, likewise, it is equally important that 
American students receiving these doctorates receive priority for potential jots. What are your 
thoughts on this recommendation? 

I generally support the proposal to create a pathway to expedite granting permanent residence to 
Individuals who come to the United States and earn doctoral degrees science, technolr^, engineering 
and math (STEM) fields at American universities. Our Nation's safety Is everyone's concern and, as a 
peiaon who deals with export control issues on my campus, I believe that it would be most usefol to 
address seoirity concerns posed by prospective students to the maximum extent possible prior to 
granting student visas and admitting the students to the U.S. The Student Exchange and Visitor 
Information System is (and should be) used to ensu re that foreign nationals granted student visas are 
following through with their educational plans and making expected progress toward graduation. I also 
believe that it Is beneficial to have these talented individuals become American citizens and contribute 
to our economy through the innovations they bring to industry and through the companies they create 
to bring Innovations to the marketplace. 

We should all be concerned that American students have the educational background to be successful in 
their undergraduate prc^rams and that they go on to graduate programs. We also need incentives and 
role models who encourage students to pursue degrees in STEM fields. Diverse perspectives bring 
innovative thinking to problems of national and global proportion - a philosophy that is reflected in 
Georgia Tech's undergraduate programs. Bringing research opportunities to a diverse population of 
students helps provide the nation with a more skilled workforce. Georgia Tech produces more 
engineering graduates than any other university in the nation and ranks second in the nation in doctoral 
degrees in engineering awarded to African American and Hispanic students. Georgia Tech is proud of its 
record In graduating women and minority engineers at all levels and at the success of Its graduates in 
finding employment. Georgia Tech is also a globally engaged Institution and we believe that, to be 
successful, our students will need to compete In the global economy. To meet the demand for 
graduates in disciplines that require STEM preparation, the United States needs to draw broadly from all 
its students and from around the world and prepare them to compete in a global economy. 
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3. Can you please provide additional information about the Enterprise Innovation Institute at 
Georgia Tech? How did this begin? Mow does it identify and support key innovations that may 
Impact local, state, and national economies? 

Georgia Tech recognizes that entrepreneurs play a vital role in creating new Jobs and new investment 
for Georgia. The Enterprise Innovation Institute (EP) was created more than a decade ago to support 
these entrepreneurs through a comprehensive set of initiatives. In establishing El^ Georgia Tech 
brought together existing prc^rams such as the Advanced Technology Development Center (ATDQ and 
added focused efforts on new initiatives to identify emerging technologies with rammercial potential. 
Today, El‘ includes a number of initiatives that directly support innovators both within Georgia Tech and 
throughout Georgia. El’ has many programs that are described at httD://innovate.gatech.edu/about-us/ 
including: 

• ATDC - ATDC is a startep accelerator that helps Georgia technology entrepreneurs launch and 
build succtessfol companies and is the oldest such incubator embedded in an academic 
institution. ATDC was launched by the State of Georgia and located at Georgia Tech In the 
1980s. Companies affiliated with the ATDC program reported revenues totalir^ more than $1.3 
billion in 2011, and more than 5,500 Jobs. 

• Geor^ Tedi VentureLab - VentureLab began operations in 2001 and supports Georgia Tech 
researchers, graduate students and others as they develop startup companies based on 
research innovations. It is a comprehensive center for technology commercialization that assists 
potential entrepreneurs In developing engaging business models, connecting with experienced 
entrepreneurs, locating sources of early-stage financing, and preparing their new companies for 
global markets. It is open to all faculty, research staff, and students who want to form startup 
companies based upon their research. 

• Flashpoint - Flashpoint is a startup engineering program that accelerates the startup work of 
extraordinary entrepreneurs. Flashpoint teams access experienced mentors, technical, 
marketing and design experts, investors and entrepreneurial stars, and work in an exciting, 
immersive, shared-learning, open workspace. 

• GaMEP • The Georgia Manufacturing Extension Partnership (GaMEP) assists small and mid-size 
manufacturers in areas such as lean innovation, quality, energy, and sustainability, to increase 
top line growth and reduce bottom line cost. 

• Technology Innovation Practices - The Technology Innovations Practices program helps 
communities determine if business incubation should be part of their economic development 
strategy and. If so, how to successfully implement, operate, and stimulate a successful 
incubation program 

• SBIR Asslstence Program • Through the Georgia SBIR distance Program, companies receive 
help winnItQ Small Business innovation Research (SBIR) grants from federal agencies. 

• Minority Business Development Assistance • The MBDA Business Center helps emerging and 
existing minority businesses experience growth and sustainability and to have long-term 
economic impact through the creation of Jobs and revenue. 
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4. Does Georgia Tech, either through the Georgia Tech Research Corporation or elsewhere, have 
programs in place to help researchers identify what research may be viable for 
commercialization and to assist them in moving their research from the lab to the marketplace. 
Including the pre-commercialization or proof-of-concept sta^7 I understand the University is 
now Involved in l-Corps, were these programs in place prior to the connection to l-COrp and if 
so, were they working and creating successes? 

Georgia Tech has a number of programs in place to help entrepreneurs identify and commercialize 
technologies but is working hard to find better ways and to generalize what we learn to have a greater 
impact. Georgia Tech's mission is to encourage innovation, advance knowledge, and serve the public 
interest. It engaged in more than $655 million dollars in research in 2012 which led to more than 400 
invention disclosures the majority of which are the result of federally-hjnded research. Working with 
inventors to license technologies is a key part of our mission. 

The Georgia Tech Research Corporation (6TRC), which is responsible for intellectuai property 
management and licensing created the Georgia Tech Integrated Program for Start-ups (GT:IP5"‘) to 
assist faculty and students who would like to commercialize inventions. GT:li^"' provides the training 
and support prospective entrepreneurs need to launch companies based on Georgia Tech intelierJual 
property. The curriculum covers diverse topics ranging from intellectual property management and basic 
legal documents to finding funding for the new company and making an "elevator pitch." 

In order to "graduate" from the program, the inventor presents a vetted business plan, details about the 
new company's management team, conflict of interest declarations, and a list of potential funding 
sources. After graduation, the company can enter into an express licensing agreement known as the 
"GTdPS’* License" that requires no negotiation. This facilitated license reduces the time it takes to 
finalize a deal and launch a new venture while the educational program better positions the 
entrepreneurs for success. 

GTRC is part of a larger ecosystem that identifies commercial opportunities and fosters the creation of 
new ventures at the Institute. GTdPS"' Is one of the programs available to faculty and student 
entrepreneurs to fociittate licensing while Flashpoint at Georgia Tech is a startup accelerator that 
enables rapid evolution of the company to an investabie venture through start-up engineering. 
Flashpoint is open to new companies and new non-profit organizations that form at Georgia Tech 
whether or not they are based on technology licensed by GTRC Flashpoint teams access experienced 
mentors, technical, marketirq; and design experts, investors and entrepreneurial stars. They work In an 
immersive, shared-learning, open workspace that enables rapid development of the commercial 
opportunity. 

The Enterprise Innovation Institute (El‘) is a comprehensive program focused on business and economic 
development assistance. EP brings together new and established Georgia Tech programs to help 
industry, entrepreneurs, economic developers, and communities become more rximpetitive through the 
application of science, technology and innovation. The VentureLab serves as a technology scout and 
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helps identify new technobgies with commercial potential. In fisral year 2011, VentureLab evaluated 
more than 20) Georgia Tech inventions. Working closely with GTRC, EP identifies and supports key 
Innovatbns with the potential to significantly impact local, state, and national economlK. 

Also a part of EP, the Advanced Technobgy Development Center (ATDC) — is helping Georgia 
technology entrepreneurs launch and sustain successful companies. 

The National Science Foundation selected Georgia Tech as a Natbnal Innovatbn Node to help lead Its 
Innovatbns Corps (l-Corps) program. Georgia Tech, along with the University of Mbhi^n and Stanford 
University, will leverage Initiatives at each campus and use a common approach to equip academb 
inventors to devebp discoveries from their research programs to commercial products. l-Cor|» 
connects NSF-funded scbntific research with the technological, entrepreneurial and business 
communities - the innovatbn ecoswtem ^o move technobgies from the laboratory to the 
marketplace. Georgia Tech is teaching the l-Corps curriculum to teams from around the natbn that 
have been identified by NSF. The three l-Corp universitbs will, as a major goal of the three-year project, 
analyze and leverage data from the l-Corps program to devebp an understanding of how aoidemlc 
institutions can improve support for Innovation ecosystems. In additbn to building new companies 
directly through the l-Corps Program, this research will help identtfy successful approaches that can be 
adopted around the United States to enhance innovation ecosystems. Finding the most effective 
medianisms to promote innovation ecosystems white devebping and demonstrating the most efficient 
ways to accelerate movement of innovatbns to the marketplace Is a key element of American 
competitive success. More must be done to find successful models of start-up company formation that 
can be replicated around the country; through its regional node, Georgia Tech will work to bulb the 
ecosystem. 
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Question from Mr. Rohrabacher 

1. The National Academic report Research Universities and the Future of America, from June of 
this year, states, ‘the cumbersome export controls...fail to recognize the fundamental difference 
between the physical export of very sensitive technologies to a foreign country and the 
legitimate sharing of information at U.S. universities..." At the other end of the s|»ctrum, a 
retired Universtty of Tennessee Professor was convicted in 2009 of violations of export control 
laws when he illegally exported advanced plasma technology data from a military contract to 
China. What is the appropriate balance for regulation of industrial and university research and 
development in the context of national security? What factors should Congress consider when 
assessing the burden of regulations established for national and homeland security reasons? 

The Association of American Universities (AAU), Council on Govemmentel Relations (COGR), American 
Association for the Advancement of Science (AAAS), and Association of Public and Land-grant 
Universities (APLU) offered a framework for considering reform of export controls as they apply to U.S. 
universities in a letter to date February 7, 2011 to Charles B. Shotwell, Director, Office of Defense Trade 
Controls Policy and Timothy Mooney, Bureau of Industry and Security.* The letter provided comments 
regarding the State Department's Advance Notice of Proposed Rulemaking (ANPR) to revise the United 
States Munitions List to a "positive list" of controlled defense articles* and on the Commerce 
Department's ANPR* to similarly revise the Commerce Department's Commerce Control List. 

Adopting a structure of controls based on the objective performance or capability criteria of controlled 
Items and tailoring levels of control to security significance embodies one of the main criteria to 
consider in considering export controls e.g. tiering regulation to levels of risk. Eliminating or reducing 
the Jurisdictional ambiguity between the Department of State and the Department of Commerce and 
harmonizing the U.S. Munitions List and the Commerce Control List to give them a common structure 
would make compliance easier, less burdensome and less costly. 

Our export control regimes must have a mechanism for regular review of controlled technology so that 
control levels remain relevant and ensure security. Universities must deal with rapidly changing 
technologies across every discipline imaginable. An efficient mechanism to assess controls for emerging 
technologies and to update and the lists with Input horn the U.S. science and technology community 
should be developed. 

Finally, U.S. universities' ability to involve gifted foreign national students and faculty in research 
activities In diverse fields such as engineering, energy, space technotogy, computer and software des^n, 
and bioengineering has been a key to U.S. success over the decades. The conduct of open, publishable, 
non-proprietary fundamental research at U.S. universities Is not and should not te limited by export 
controls. In cases such as the one cited In the question, where there are contractual restrictions on 
publication involving proprietary research, export controls may well apply but, as noted in the AAU, 


*http;//www.aau.edu/pollcy/export_controls.a5px7id=7314 

* Federal Register, December 10, 2010 (22 CFR Part 121, RIN1400-AC78) 

* Federal Regster, December S, 2010 (IS CFR Part 774; Docket No. 101112562-0577.01) 
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COGR, APLU and AAAS comments, the technology in question should be subject to tiered controls b^ed 
on its security significance. 
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Question from Mr. Benishek 

1. I'd like to follow up on the question I asked at the hearing regarding collaborations with 
community colleges and smaller univeisitles. Gogebic Community College in my district 
performs research. Beyond partnering with bigger universities, what advice would you provide 
to them on how best to reach out and explore collaborations with local Industry for specific 
research collatmrations? Would you recommend this same advice or a different strategy to 
other smaller schools and community colleges who may want to cultivate industry 
collaborations for workforce development programs and curricula specific to local industry 
needs? Please elaborate. 

One of the greatest strengths of any college or university regardless of site b its student body while the 
greatest responsibility of an academic institution is the education of its students. Engagement of 
students in problem based learning that teaches them to apply what they learn to innovation In their 
disciplines is increasingly Important for their future success and for the competitiveness of their future 
employers. Industry tells us that they seek graduates with practical experiences in research when they 
recruit new employees. Inviting local indietry to work with faculty to bring real-world problems to the 
college for student projects Is a great way to reach out and Initiate discussions about both workforce 
development and future r^earch collaborations. Faculty-led research projects funded by industry often 
Involve undergraduate researchers and many graduate students have their first research experiences 
working on funded projects at their undergraduate institutions. Primarily undergraduate institutions are 
a vital link In preparing U.S. undergraduates for post-graduate studies and Inspiring them to pursue 
doctoral degrees in science, technology, engineering and math. 

Undergraduate research experiences are different from internships which are also an important 
component of the undergraduate experience. Smaller schools and community collies often encourage 
or even require internship experiences. Those Institutions with researdr-active focuity and facilities for 
research may well consider both kinds of learning opportunities and promote undergraduate 
participation in research led by faculty. 
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